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1 .O INTRODUCTION 

1.1 Background 

The Lawrence Livermore National Laboratory (LLNL) and the Sandia National Laboratory (SNL) are 
located at the eastern end of the City of Livermore. Recently the research facilities have been 
placed on heightened security alerts due to the events of September 1 1. To respond to the security 
concerns, LLNL and SNL have proposed to place East Avenue between South Vasco Road and 
Greenville Road under administrative control. This type of control would require security check 
points at both ends of this segment of East Avenue, including a truck inspection facility west of the 
Greenville Road intersection. In this configuration, East Avenue would be closed to general public 
traffic. Figure 1 illustrates the project study area. 

1.2 Purpose 

The purpose of this traffic study is to determine the potential traffic impact of placing East Avenue 
under administrative control. The primary focus of the traffic study is to evaluate the proposed 
modifications to the geometry and operation of East Avenue between South Vasco Road and 
Greenville Road. The study also includes a review of a traffic study prepared for the closure of East 
Avenue in1 989 to determine if the assumptions and conclusions of that study remain valid. 

2.0 EXISTING CONDITIONS 

2.1 Study Area 

The Lawrence Livermore National Laboratory (LLNL) is bounded by Patterson Pass Road to the 
north, Greenville Road to the east, East Avenue to the south, and Vasco Road to the west. As 
shown in Figure 1, there are currently five gated entrances to the LLNL, controlled by uniformed 
Protective Service Officers (PSO): 

1. Westgate; 
2. Eastgate; 
3. Southwestgate; 
4. Southgate; and 
5. LLNL Shipping and Receiving. 

The primary entrance is the Westgate at the signalized intersection of Vasco RoacVWestgate Drive, 
which is also where the badge office is located. All visitors must obtain a visitor badge to enter the 
laboratory. The Eastgate is located west of the signalized intersection of Greenville Road and 
Eastgate Drive. The Visitors Center and Public Affairs Center are located next to the Eastgate. The 
other three LLNL entrances are located off of East Avenue at unsignalized intersections. The 
Southwestgate is located at the West Perimeter Road and the Southgate is situated at the 
Southgate Drive. The LLNL Shipping and Receiving entry point is located east of Southgate Drive 
and is restricted to delivery trucks only. 

Kotve Engineering 1 February 15,2002 
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The Sandia National Laboratory (SNL) is located across from the LLNL south of East Avenue. Two 
gated entry points off East Avenue are available for the SNL- the West Entrance and the East 
Entrance. Deliveries to SNL are required to use the East Entrance. 

2.2 Data Collection 

In order to better assess the circulation of traffic in and out of the two Laboratories, vehicle counts 
passing through given points of access have been collected and reviewed. Twenty-four hour, 
seven-day hose counts were conducted at the following locations: 

1. 
2. 
3. 
4. 

5. 

6. 

7. 

0. 

9. 

Southbound left turn from South Vasco Road to East Avenue; 
Northbound right turn from South Vasco Road to East Avenue; 
Eastbound and westbound East Avenue, east of South Vasco Road; 
LLNL Southwest Entrance - single inbound lane, outbound right turn and outbound left 
turn (counted separately); 
SNL West Entrance - single inbound lane, outbound right turn and outbound left turn 
(counted separately); 
LLNL Southgate Drive -two lanes inbound, outbound right turn and outbound left turn 
(counted separately); 
LLNL post P-411 - one lane inbound, outbound right turn and outbound left turn 
(counted separately). Also, conduct five-day, 7 AM to 5 PM manual vehicle 
classification counts for inbound and outbound traffic (automobiles, single-unit trucks, 3- 
axle trucks, 4-axle trucks and 5+axle trucks); 
SNL East Entrance - one lane inbound, outbound right turn and outbound left turn 
(counted separately). Also, conduct five-day, 7 AM to 4 PM manual vehicle classification 
counts for inbound and outbound traffic (automobiles, single-unit trucks, 3-axle trucks, 
4-axle trucks and 5+axle trucks); 
Southbound Greenville Road at East Avenue; 

10. Northbound Greenville Road at East Avenue; 
11. East Avenue west of Greenville Road (eastbound and westbound counted separately); 
12. Greenville Road/LLNL Eastgate Drive -Southbound inbound right turn and northbound 

13. LLNL Eastgate Drive west of Greenville Road at gate entrance, inbound - single left 

14. LLNL Eastgate Drive west of Greenville Road -two outbound lanes; 
15. Southbound left turn from South Vasco Road to Westgate Drive; 
16. Northbound right turn from South Vasco Road to Westgate Drive; and 
17. Westgate Drive east of South Vasco Road - inbound and outbound (counted 

inbound left turn from Greenville Road; 

turn lane, single through lane and single right turn lane (counted separately); 

separately). 

Figure 2 depicts the counting locations. The traffic counts were summarized into fifteen-minute 
intervals and have been attached in the Technical Appendix. Weekday morning and evening peak 
hour turning movement counts were also collected at the intersections of South Vasco Road/East 
Avenue and Greenville Road/East Avenue. The traffic counts were collected during the week of 
December 6th to December 12th, 2001. 
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The average 2-day weekend and 5-day weekday 24-hour traffic volumes at these key locations and 
critical turning movements are illustrated in Figure 3. The average 5-day weekday peak hour 
volume for the main entrances and turning movements are depicted in Figure 4. As shown in 
Figure 3, since the weekend traffic volumes are extremely low compared to the weekday volumes, 
the traffic analysis is focused on the more critical weekday traffic volumes. Section 3.3 describes 
the analysis of truck data that was collected at locations 7 and 8.  

2.3 Traffic Analysis 

Using the data collected, the proposed modifications to East Avenue between South Vasco Road 
and Greenville Road were evaluated. Detailed technical analyses included the following: 

e East Avenue/South Vasco Road lntersection - Existing and future levels of service and 

East Avenue/Greenvi//e Road lntersection - Existing and future levels of service and 

New East Avenue Security Control Point at South Vasco Road - Required inbound and 

vehicular queue lengths. 

vehicular queue lengths. 

outbound lanes and lane widths and anticipated queue lengths. 
New East Avenue Security Control Point at Greenvi/le Road - Required inbound and 
outbound lanes and lane widths and anticipated queue lengths. 
New Truck lnspection Facility - East Avenue at Greenvile Road- Performance, required 
lanes and anticipated queue lengths. 

East Avenue - LLNL Southwest Entrance, LLNL South Entrance, SNL West Entrance and 
SNL Main Entrance. 

0 

0 

e .  

e 

e East Avenue intersections - Levels of service and queue lengths at intersections along 

For each study facility, geometry currently under consideration has been evaluated. An evaluation 
of future traffic conditions was also conducted. The evaluation took into account planned 
residential and commercial projects south of East Avenue along South Vasco Road, along with . 
other developments under consideration throughout Livermore, through the use of the Alameda 
County Congestion Management Agency’s travel demand model. 

2.3.1 Site Traffic 

LLNL Traffic 

Table 1 summarizes the traffic volumes collected at the five entrances to LLNL. A total of 21,975 
vehicles enter and exit the LLNL on a typical day. The counts indicate that the Westgate is the 
most utilized at 36.4 percent (8,005 veh/day), and the Southwestgate is the least used (4,000 
veh/day or 18.2 percent). This is to be expected since the Westgate is the primary entrance to the 
facility. The Westgate and Eastgate combined for 57.4 percent of the traffic at LLNL while the East 
Avenue entrances constitute 42.6 percent of LLNL traffic. 
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Westgate Eastgate Southwest- 
(# 17) (# 13/14) gate (# 4) 

In Out In Out In Out 

1,010 80 700 60 565 40 

625 675 205 230 235 295 

130 930 80 720 75 535 
I. 

Table 1 LLNL Entrances: 24-Hour Counts (&Day Weekday Average) 

Southgate Shipping ’ Total LLNL 
(# 6) (# 7) Entrance 

In Out In Out In Out 

440 90 25 6 2,740 276 

355 285 30 30 1,450 1,515 

220 405 15 26 520 2,616 

The hourly distribution of total traffic entering and exiting the LLNL is illustrated in Figure 5. As 
shown in Figure 5 the total in-bound traffic peaks between 7:OO AM and 8:OO AM and the out-bound 
traffic peaks between 300 PM and 6:OO PM. The graph reflects a typical work day traffic pattern 
with distinctive inbound and outbound peaks in the morning and afternoon. The large spike in 
traffic volumes in the morning causes a surge in demand at the entry gates. The Westgate has the 
highest morning peak hour volume (1,010 vehicles per hour) and has been observed to queue 
traffic into the signalized intersection of Vasco Road regularly, causing delays and congestion. 
Figure 6 illustrates this sharp peaking characteristic of the Westgate as the traffic volume jumps 
sharply from 680 vph (7 to 8 AM) to 1,010 vph (8-9 AM). 

Mid-day or non peak periods serve relatively low traff ic levels and the entry gates are often reduced 
to one entry lane. Table 2 summarizes the average weekday peak hour volumes at the LLNL 
entrances. 

Table 2 LLNL Entrances Peak Hour Volumes @-Day Weekday Average) 

Peak Hou? 
1 7-8 AM 

Mid-day 

5-6 PM 

SNL Traffic 

Table 3 summarizes the average 5-day weekday 24-hour traffic volumes at the two entrances to 
SNL. A total of 3,960 vehicles enter and exit the SNL in a typical day. For comparison purposes 
this volume represents about 15 percent of the combined LLNL and SNL daily traffic volume. The 
results also indicate that the West Entrance to SNL is the most utilized out of the two at 66 percent 
(261 0 veh/day). Figure 7 shows the traffic pattern for the SNL entrances. Table 4 summarizes the 
average 5-day weekday peak hour volumes at the SNL entrances. 
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Daily Total West Entrance East Entrance 
(# 5) (# 8) 

In 1,280 650 
out 1,330 700 
Total 2,610 1,350 
Percentage 66% 34% 

Total 

1,930 
2,030 
3,960 

700% 

West Entrance East Entrance’ 
(# 5) (# 8) 

340 35 150 55 

Mid-day 135 200 65 85 

45 280 30 130 

Peak Hou? In out In out 

7-8 AM 

(12-1 PM) 

4-5 PM 

East A venue Traffic 

Total SNL Entrance 

In out 

490 90 

200 285 

75 410 

Table 5 summarizes the traffic volumes on East Avenue. A total of 13,570 vehicles use East 
Avenue on a daily basis. The traffic counts indicate that 76 percent of the traffic on East Avenue is 
from the west. Table 6 summarizes the average weekday peak hour volumes at the western and 
eastern ends of East Avenue. The peak hour volumes are used to determine the vehicle storage 
length requirements for the new entry gates on East Avenue, as desribed in Section 3.0. 

Daily Total East Ave (Vasco Rd) East Ave 
Location # 3 (Greenviile Rd) 

Location # 11 
In 5,165 1,600 
out 5,175 1,630 
Total 10,340 3,230 
Percentage 76% 24% 

Total 

6,765 

6,805 

13,570 
100% 
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East Ave East Ave 
(Vasco Rd) (Greenville Rd) 
Location # 3 Location ## 11 

Peak Hour’ In out In out 

905 160 31 0 65 8-9 AM 

Mid-day 565 580 100 105 

220 1,190 80 300 
(12-1 PM) 

4-5 PM 

Total on East Avenue 

In out 

1,215 225 

665 685 

300 1,490 

2.3.2 Levels of Service 

Existing Traffic Conditions 

Traffic conditions in the study area are assessed through the evaluation of peak hour Levels of 
Service (LOS) at critical intersections. The LOS concept qualitatively characterizes traffic 
conditions associated with varying levels of traffic. A LOS determination is a measure of 
congestion, which is the principal measure of roadway service. Levels of Service for signalized and 
unsignalized intersections are illustrated in Table 7. Level of Service ranges from LOS A which 
indicates a free-flow condition to LOS F, which indicates a jammed condition. LOS A, B and C are 
generally considered to be satisfactory service levels while LOS D is marginally acceptable, LOS E 
is undesirable and LOS F conditions are unacceptable. 

Table 7 Intersection Level of Service Definitions 

Source: Highway Capacity Manual, Special Report 209. Transportation Research Board, 2000. 

Traffic conditions at study intersections are evaluated for the morning and evening peak hours 
using the methodology of the Transportation Research Board’s 2000 Highway Capacity Manual. 
With this methodology a level of service is assigned based on average total vehicle delay. 

The following six intersections in the study area were evaluated: 

1. East Avenue and Vasco Road (signalized intersection); 
2. East Avenue and Southwest EntranceMlest Perimeter Drive (stop control on West Perimeter 

Korve Engineering 13 February 15,2002 
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~ ~ _ _ _ ~ ~  ~ 

Signalized Intersection’ 

1. East Avenue & Vasco Road 

Road); 
3. East Avenue and West Entrance to Sandia Labs (stop control on West Entrance); 
4. East Avenue and Southgate (stop control on Southgate); 
5. East Avenue and East Entrance to Sandia Labs (stop control on East Entrance); and 
6. East Avenue and Greenville Road (stop control on East Avenue). 

Peak Hour Level of Service (SecondsNehicle) 
Overall Intersection 

AM B (17.5) 
PM c (21.9) 

Traffic counts were conducted at two of the study intersections (the East Avenue and Vasco Road 
and the East Avenue and Greenville Road intersections) during the morning and evening peak 
hours on December 6th, 2001. Based on 24-hour counts, the turning movements were calculated 
for the other intersections. Summaries of these counts are attached in the report’s technical 
appendix. Using these traffic counts along with lane geometry and signal phasing collected as part 
of this analysis, each of the six study intersections has been assessed using the methodology of 
the 2000 Highway Capacity Manual. The results of this analysis are presented in Tables 8 and 9. 
Level of Service calculation worksheets for each intersection are also attached in the technical 
appendix. 

Table 8 Existing Conditions Level of Service - Signalized Intersection 

Table 9 Existing Conditions Level of Service - Unsignalized Intersections 

1. For unsignalized intersections, the LOS and delays in seconds per vehicle for the minor street approach and the 
worst minor street movement are presented. 

Tables 8 and 9 presents summary of level of services at the six study intersections. LOS A through 
D are generally considered to be satisfactory service levels. The East Avenue/Southwest Entrance 
was found to be operating at LOS E during the morning peak hour for the minor street movement. 

Korve Engineering 14 febmary 15,2002 
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Signalized Intersection’ Peak 
Hour 

Future Traffic Conditions 

Level of Service (SecondsNehicle)’ 
Existina 2001 Year 2020 

To assess future traffic conditions in the Study Area, growth rates were obtained from the Alameda 
County Congestion Management Agency’s travel demand model. This model predicts a 0.65 
percent annual increase in traffic in the study area to the year 2020. 

1. East Avenue & 
Vasco Road ’ 

Tables 10 and 11 present the results of the existing and 2020 LOS analysis at the six study 
intersections. Level of Service calculation worksheets for each of the two scenarios are attached in 
the technical appendix. 

“ 
Overall Intersection Overall Intersection 

AM B (17.5) B (19.0) 
PM c (21.9) C (28.4) 

Unsignalized Peak 
Intersections’ Hour 

1. East Ave & SW AM 
En trance PM 

2. East Avenue & W AM 
Entrance to SNL PM 

3. East Avenue & AM 
Southgate PM 

4. East Avenue & E AM 
Entrance to SNL PM 

5. East Avenue & AM 
Greenville Road PM 

Level of Service (SecondsNehicle) 
Existing 2001 Year 2020 

Minor Street Worst Minor Minor Street Worst Minor 
Approach Street Approach Street 

Movement Movement 
C (1 8.3) E (45.9) C (22.8) F (64.9) 
D (28.1) D (28.8) F (61 .O) F (64.1) 
B (1 2.6) C (16.4) B (14.2) C (19.6) 

B (12.6) B (1 6.4) C (15.3) C (24.1) 

B (10.7) B (12.4) B (1 1.2) B (13.1) 
B (10.2) B (10.7) B (1 0.5) B (1 1 . l)  
B (12.9) B (12.9) B (14.2) B (14.2) 

B (10.3) C (12.6) B (13.2) c (21 -2) 

C (15.6) C (1 7.3) C (18.6) c (20.1) 

C (16.3) C (16.3) c (19.9) c (19.9) 

Table 11 2020 Conditions Level of Service - Unsignalized Intersections 

worst minor street movement are presented. 

As shown in Table 10, the signalized intersection of East Avenue and Vasco Road continues to 
perform at LOS B and C in 2020. 

Minor approach movements have longer delays than the major approach movements since the 
major street approach does not have to stop; therefore, only the minor street approach and the 
worst minor street movements calculations are presented. As shown in Table 1 1, level of service 
for many of the minor street approaches and worst minor street movements is identified as LOS B 
or C. In 2020, the intersection of East Avenue and the Southwestgate was found to function at 
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Location 
Left-turn lane on East Avenue in westbound direction at Vasco 
Road 
Left-turn lane on East Avenue in eastbound direction at the 
South West Entrance 
Left turn lane on East Avenue in westbound direction at West 
Entrance to Sandia Lab 
Left-turn lane on East Avenue in eastbound direction at 
Southgate 

LOS F for the minor street approach and minor street movement. The intersection was tested for 
signalization and the intersection would improve to LOS B during the AM and PM peak hours with a 
signal. Future monitoring of this intersection is required to determine whenhf signalization is 
needed. 

Storage Length (feet)' 
175 

350 

125 

150 

2.3.3 Required Left-turn Storage Lengths 

At selected locations on East Avenue, left-turn lanes should be provided. Appropriate storage 
lengths at unsignalized intersections were determined based on the existing heaviest hour of traffic. 
Table 12 presents the calculated left turn storage requirements. 

Three additional entrances to the SNL between Avenue D and Southgate are currently closed. 
When the LLNL and SNL do decide to reopen these entrances, new traffic counts and analysis are 
required to determine appropriate left-turn storage lengths for these intersections. 

2.3.4 Environmental Documentation Review 

In 1989, a detailed traffic study was prepared for the closure of East Avenue between South Vasco 
Road and Greenville Road. This study was prepared as environmental documentation for 
CEQNNEPA clearance. Using the data collected in Section 2.2 and the analysis conducted in 
Section 2.3, the results of the 1989 study were reviewed to determine if its assumptions and 
conclusions remain valid. Since the combined LLNL and SNL employment has declined from 
approximately 1 1,000 in 1989 to a current level of approximately 10,000 (or 9 percent reduction), 
the previous study is likely conservative in its analysis. Table 13 compares the traffic volumes 
collected for the westbound movement at East Avenue and Vasco Road between the 1989 Study 
and this study. The reduction in the peak hour traffic volume is consistent with the reduction in the 
number of employees. The traffic westbound traffic volume on East Avenue is expected to increase 
to 1,337 vph. The current employment level is expected to be stable through year 2020. 
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Source 
1989 East Avenue Report (1 -Day Count) 

Table 13 East Avenue Traffic Volume Comparison 

PM Peak Hour (vph) 
Westbound at Employees 

East AveNasco Rd (LLN L+SNL) 
1,420 1 1,000 

2001 Traffic Count by KORVE (5-Day Average) 
Percentage Reduction (Existing) 

1,190 9,990 
- 16% - 9% 

2020 Projection (CMA Model Growth Rate) 

The non-laboratory traffic volumes were also calculated in order to determine the amount of traffic 
that would be impacted by the closure of East Avenue. As shown in Table 14, the non-laboratory 
traffic currently using East Avenue is only two percent. This small percentage of traffic will be 
distributed to other roadways in the study area, such as Vasco Road, Greenville Road, Patterson 
Pass Road and Tesla Road to the south, with the closure of East Avenue. 

1,337 9,990’ 

Table 14 Calculation of Weekday Non Laboratory Traffic (5-Day Average) 

3.0 Administrative Control of East Avenue 

This section describes the analysis of implementing the following controls to support the 
administrative control of East Avenue: 

e 

e 
e 

New East Avenue Security Control Point at South Vasco Road; 
New East Avenue Security Control Point at Greenville Road; and 
New Truck Inspection Facility - East Avenue at Greenville Road. 

The required inbound and outbound lanes and lane widths and anticipated queue lengths for the 
three new facilities were determined. 
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New East Avenue Security Control Point at South Vasco Road 

In order to determine the storage length required for the entry gate, the average service rate at the 
existing Westgate was measured. The Westgate was selected because it is currently congested 
and provides the maximum service rate at peak flow. The service rate was measured on Tuesday, 
January 22, 2002 and determined to be approximately 7.25 seconds/vehicle/lane or 497 
vehicle/hour/lane (vphpl). The current eastbound AM peak hour demand on East Avenue is 905 
vph. Assuming random arrivals (Poisson Distribution) a factor of 1.5 is applied to the demand to 
account for random arrival and peaking characteristics, which translates to a demand or arrival rate 
of 1,358 vph. Since the arrival rate is greater than the service rate, .additional entry lanes are 
required to avoid traffic backing into Vasco Road, similar to the existing condition at the Westgate. 
The number of lanes required is determined by dividing the arrival rate by the service rate (1,358 
vph/497 vphpl = 2.73 lanes or 3 lanes (rounded up). With three entry lanes, the new service rate 
would be 1,491 vph (3 lanes x 497 vphpl). 

The queue length is determined using the following formulas: 

Given: h = Arrival rate 
p = Service rate 

And arrival rate is less than service rate: h e p 

Equation 1 to determine the ratio of arrival rate over the service rate, r: 
Equation 2 to determine the number of vehicles in the queue, Lq: 

Source: Fundamentals of Transportation Engineering, C. S. Papacostas, 1987 

r = Up 
Lq = P/ (I-r) 

Using the above equations, the number of vehicles expected in the queue at the East 
AvenueNasco Road Gate is approximately nine vehicles per lane. Assuming an average vehicle 
length of 25 feet, the storage length required is approximately 225 feet per lane. According to the 
preliminary design sketch (SK-1-11-14-01) provided by the LLNL staff, the available storage length 
is 360 feet per lane for only two lanes. Based on the above analysis, it is recommended that three 
entry lanes be provided with a minimum storage length of 225 feet per lane. 

3.2 New East Avenue Security Control Point at Greenville Road 

A new entry gate is also proposed for the westbound traffic on East Avenue at Greenville Road. 
The current westbound traffic demand at this location is 31 0 vph. Using the same methodology to 
determine the number of lanes required, which is described above, the potential maximum arrival 
rate is 465 vph (1.5 x 310 vph) and the estimated service rate remains the same at 497 vphpl. 
Since the service rate is greater that the arrival rate, one westbound lane is sufficient to serve the 
forecast demand. 

Using equations 1 and 2 above, the number of vehicles expected in the queue is approximately 15 
vehicles per lane. Assuming an average vehicle length of 25 feet, the storage length required is 
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approximately 375 feet per lane. Based on the preliminary design sketch (SK-1-11-14-01) provided 
by the LLNL staff, the proposed storage length was 31 5 feet. At this location the distance between 
the gate portal and the pop-up barrier is 454 feet, while at the Vasco Road, the distance is require 
only 300 feet. Therefore, the storage length could be gained by reducing the distance from the gate 
portal to the pop-up barrier. 

3.3 New Truck Inspection Facility - East Avenue at Greenville Road 

Weekday truck classification counts were conducted at Gate location #7 for LLNL and #8 for SNL 
concurrently as the other counts. Tables 15 and 16 summarize the average weekday trucks 
counted at locations 7 and 8 respectively. Table 17 summarizes the average combined trucks for 
the two gate locations. Tables 15,16 and 17 show the average trucks counted for the peak period 
between 9 AM and 3 PM. Other non-peak hour truck counts are shown in the appendix. The 
combined maximum total trucks measured were 16 trucks per hour. Majority of the trucks are the 
smaller 2-axle type delivery trucks such as FedEx trucks. All the trucks entering the LLNL and SNL 
will be required to be inspected at the new truck inspection facility west of the intersection of East 
Avenue and Greenville Road. 

Table 15 Existing Total Trucks - Location 7 @Day Weekday Average) 

Table 16 Existing Total Trucks - Location 8 @-Day Weekday Average) 
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AASHTO’ 
Truck Type (feet) 

2 - Axle 30 
3 - Axle - 
4 - Axle 50 
5 - Axle 55-65 
6 - Axle 102-118 

Table 17 Combined Total Trucks - Locations 7 and 8 (5-Day Weekday Average) 

CALTRANS~ 
(feet) Description 

- Single unit trucks 
40 N/A 
65 N/A 
68 N/A 

Three-trailers 

In order to determine the storage length required for the entry gate, the average service rate at the 
existing truck gate was measured. The average truck service rate was measured on Tuesday, 
January 22”d, 2002 at the LLNL Shipping and Receiving Gate and found to be approximately 3 
minutes/truck/lane or 20 tphpl. The current westbound truck arrival rate is 16 trucks per hour. 

In order to use equations 1 and 2 above, the arrival rate must be less than the service rate. Using 
an arrival rate of 16 trucks per hour and a factor (Poisson) of 2 to account for random arrivals, the 
maximum queue is expected to be six trucks total or three trucks per lane in two lanes. The 
weighted average truck length was determined to be 42 feet using the truck data collected shown in 
Ta.ble 17 and the design truck length for a given truck size as shown in Table 18. Since there is 
only one inspection lane available, storage lanes are required to avoid traffic spilling back onto East 
Avenue, which would block the new westbound entry at Greenville Road. If two lanes were 
provided, the storage length would be 135 feevlane. This would accommodate one-5axle trucks 
and two-2axle trucks per lane (130 feet per lane = 70’+ 30’+30’), which is consistent with field 
observations. 

Future Queue Lengths 

The queue lengths calculated for the entry lanes and left turn lanes for East Avenue were based on 
existing traffic volumes. Although in Section 2, the future traffic growth in the general area was 
reported using the Alameda County Congestion Management Agency‘s Model, the design of East 
Avenue is contingent primarily on the size of LLNL and SNL. 
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4.0 RECOMMENDATIONS 

Based on the traffic analysis described in Sections 2 and 3, KORVE has determined the geometric 
improvements required to facilitate the administrative control of East Avenue between Vasco Road 
and Greenville Road. Figure 8 illustrates the conceptual layout of East Avenue with the 
recommended geometric improvements. This includes the location of left turn lanes, required 
number of entry lanes, expected queue lengths, truck inspection area storage and laning 
requirements, bike lanes, and pedestrian crosswalks. 

Other Improvements 

Flexible Work Hours -As discussed in the traffic patternanalysis in Section 2.3.1, and as 
shown in Figure 6, the sharp spike in traffic arriving to work at the same time can create 
congestion and delays at the entry gates. One effective Traffic Demand Management tool 
(TDM) is to implement a flexible work schedule so that not all the employees are arriving at 
8-9 AM. This would reduce the peak hour congestion and would ‘flatten” the sharp curve, 
which would spread the peak hour to more than one hour at a less intensive level. The 
current spike at LLNL and SNL is much more severe than those typically observed at other 
private faci I i t ies. 

Changeable Message Sign (CMS) - A CMS is recommended at the new entrance at the 
intersection of East Avenue and Vasco Road. Since East Avenue west of Vasco Road is a 
public street, the potential for vehicles mistakenly entering the laboratory is high. A CMS 
will minimize this occurrence, which can increase delay for laboratory-bound vehicles. The 
CMS would display informational messages, such as, welcoming messages, visitors must 
visit badge office, special events messages, and trucks must enter at Greenville Road. 

Signal at East Avenue and South West Entrance - Should traffic volumes rise, a signal 
may be necessary at this location to provide an acceptable service level. 
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Location 2: Northbound Right-Turn On Vasco South of East 
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Location 3: East Avenue East of Vasco Road 

- 
120 

I l l  

113 

124 

1OC 

115 

13C 

I 4 5  

200 

11s 

230 

245 

300 

315 

330 

345 

400 

- 

- 

- 

- 

430 

445 

SO0 

515 

530 

545 

600 

615 

530 

- 

- 

545 
700 

71s 

730 

"5 
300 

315 

130 

Mo 

315 

U O  

'45 
wo 
D l 5  

D30 

31J 
100 

I IS 

I30 

"5 

I 4  1 

2 1  

I S  

3 I1 

1 7  

4 9  

3 1  

(I 8 

2 9  

1 6  

1 4  

1 5  

0 3  

fJ 2 

IJ 1 

I 1  

I 2  

I1 1 

1 3  

1 3  

I 3  

IO 13 

10 22 

6 27 

3 39 

6 25 

3 18 

3 IS 

8 20 

3 17 

10 21 

2 23 

6 31 

3 21 

I0 21 

6 25 

2 '1 

8 26 

I8 34 

9 37 

7 42 

9 43 

8 33 

-- 

-_ 

v 

3 [  

2 (  

5 (  

1 1  

2 11 

0 8  

3 e  

1 6  

1 5  

0 5  

1 3  

2 4  

5 s  

1 9  

2 I (  

4 1; 

8 1 5  

7 21 

4 23 

13 32 

22 46 

23 62 

24 s2 

49 1 1 :  

91 IS' 

101 261 

119 36( 

41 45: 

74 535 

70 60. 

!08 692 

127 775 

'40 84.' 

33 9oa 

11 911 

87 871 

68 799 

21 6S7 

)5 571 

35 179 

17 398 

IO 317 

i2 314 

IS 267 

t7 237 

I7 214 

0 192 

9 193 __. 

2 0 2 0 1 6  0 

3 0 0 0 , 2  0 

1 8 1 4  

3 8 1 3  

3 8 0 2  

2 8 ' 3  4 

0 7 j o  3 

0 5 1 1  3 

I ! ?  

I 

0 2 . 1 1  4 

2 3 1 4  8 

0 3 ! 3  9 

1 4 , 0  8 

I 
o 3 1 2  7 

I 

2 5 3 3  9 

I 4 ; 9  14 

2 5 i 3  17 
I 

3 6 : I I  2.S 

' S 1 1  34 
___r__ 
3 10 j 32 57 

I 
2 IO i 34 78 

5 13 34 I U I  

- 9 I9 16 136 

8 24 I 117 221 
i 

12 34 I 121 318 

23 52 i 130 414 

3 7 0  I 129 497 

31 103 IS3 562 

36 137 IS9 630 

34 138 1 212 703 

I 

I 

L l 4 2  122s 801 

52 163 232 851 

45 172 1 243 905 

34 172 ' 197 90 

39 170 2lf>> 
I 

$ 1  159 i 156 SO6 

$2 1-16 j 133 696 

I 
!I 123 I 7S 468 

!9 I l l  f 14 396 

I4 113 1 75 338 

!9 141 1UI 6CN 

IS 122 ; 52 289 

10 141 33 244 

I 12 

1 7  

3 7  

1 6  

2 7  

1 7  

4 8  

3 10 

2 IO 

2 I I  

5 12 

3 I2 

4 14 

2 14 

1 IO 

5 I2 

5 13 

4 15 

6 20 

7 22 

7 34 

IO 30 

I.? 36 

-- 51 

27 71 

31) 91 

32 1 1 1  

49 138 

i l  162 

33 165 

41 174 

31 -156 

34 139 

39 145 

11 I45 

35 I 4 9  

29 I44 

31 136 

40 135 

37 137 

40 148 

46 163 

52 175 

75 213 

70 343 

-__ 

-7 

-- 

P 

0 4 3 7  

4 6 1 7  

2 I4 

8 I4 2 12 

6 1 8 2 9  

I I  27 4 10 

18 43 1 9 

26 61 5 12 

25 60 2 12 

32 101 6 I4 

52 135 $3 
96 205 15 -0 

117 197 17 43 

123 388 16 53 

I30 366 35 

169 612 43 I24 

52 223 

- 
I* I or2 Tel. (JlOf232-1271 



i; B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
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Location 4: Driveway North of East Aevnue (NB - tnbounds) 
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1 Location 4: Driveway North of East Aevnue (NB - Inbounds) 
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Location 4B: Driveway North of East Aevnue (SB - Outbounds) 
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3 Location 4B: Drivewny North OfEast Aevnue (SB - Outbounds) 
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Location 5: Driveway North of East Aevnue (NB - Inbounds) 
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Location 5B: Drivewny North of East Aevnue (SB - Outbounds) 
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! Location 5B: Driveway North of East Aevnue (SB - Outbouizcls) 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  i 
Location 6: Southgate Drive North of Enst Aevnue (NB - hbounds) 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 6B: Southgate Drive North of Enst Aevnue (SB - Outbounds) 
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B A Y I M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 6B: Southgate Drive North ofEast Aevnue (SI3 - Outbounds) c 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 7: Shipping Entronce North of East Aevnue (NB - Inbounds) 
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ra Location 7: Shipping Entrance North of East Aevnue (NB - Inbound$ 



B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 7B: Shipping Entrance North of East Aevnue (SB - Ouibounds) 
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! Location 7B: Shippifig Entrtrrzce North of East Aevnue (SB - Outbouncls) 
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Location 8: Southbound Onto Driveway East To Snnclin Lab 
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9 Location 8: Southbound Onto Drivewny East To Smriin Lab 

:. J 

Paex 1 or1 



B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 8b: Northbound Onto East Street From Snnciin Lab 
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i Location 8b: Northbound Onto East Street From Snndia Lob 
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. Location 9: SBTR At Greenville Road Onto WB East Avenue 
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! Location 9: SBTR At Greenville Rood Onto MB East Avenue 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 10: IVB Greenville Road South of East Avenue 
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Location 11: East Avenue West of Greenville Road 
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Location 12: NB LT & SB RT Onto Eastgate From Greenville 
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Location 16: Northbound Right-Turn On Vrrsco South of Westgate 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
Location 17: Westgnte Drive East of Vnsco Road 
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B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  
B Location 17: Wesfgate Drive East of Vasco Road 
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B. INTERSECTION TRAFFIC COUNTS 

East Avenue and Vasco Road 
East Avenue and Greenville Road 

December 6,2001 





I 

TilLIE PERIOD NORTHBOUKD 1 SOCTHBOUND 

B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  

EASTBOUND 

I N T E R S E C T I O N  T U R N I N G  M O V E M E N T  S U M M A R Y  

DAY: THURSDAY PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: 12/6/2001 

N-S Approach: VASCO SURVEY TIME: 7:OO AM TO 9:00 AM 

WESTBOUND 

E-W Approach: EAST CITY: 
I 

Left Thru Right 1 Left Thru Right 

249 1 216 I 336 /I 

TOTAL 

I I 

07:00.4M --- 07:15 Ah4 
07:ISAM --- 07:30AM 
07:30AM --- 0 7 4 s ~ ~  
07:45 AM --- 08:00.4! 

I EAST 

3 43 28 54 1 2  34 52 63 7 4 15 7 352 
8 94 64 123 95 75 109 133 13 9 28 15 766 

13 49 25 1,275 18 157 109 208 I55 131 169 218 23 
27 211 159 302 210 204 239 311 37 20 71 34 1,825 

I 40 1 209 1 177 

08:OO AM --- 0 8 : i s ~ ~ d )  41 261 201 

t 

384 257 266 301 396 49 25 87 48 2,316 

North 

08:lS AM --- O ~ : ~ O A M /  48 303 241 1 459 311 324 
08:30.4M --- 08:4s~hII  53 334 278 539 359 375 
08~45 AM' --- . 09:OOAhfI 56 360 312 612 399 429 

359 466 jj 30 1 1 0  56 2,762 
416 548 60 34 130 70 3 ~ 9 6  
470 615 64 40 154 87 3,598 

LIVERMORE FILE: VCEALVAM 
- 

ARRIVAL / DEPA RTURE V O L U b m  

07:OO AM --- 07:15AM 1 3 -13 28 1 54 42 34 
07: 15 .4bf --- 07:30 AM 1 5 5 1  36 j 69 53 41 

07:30 Ah4 --- O ~ : ~ S A M  IO 63 45 1 85 60 56 
07:45 Atid --- 08:OOA.M 9 54 50 1 94 55 73 
08:OO AM --- 0 8 : i s ~ ~ I  14 50 42 82 47 62 
08:15 AM --- 08:30AM 7 42 40 75 54 5 8  
08:30.AM --- 08:4s AM 5 3 1  37 80 48 51  
08:45 AM --- 09:ooAM 3 26 34 73 10 54 

1 PHF= I 0.90 I 

52 63 7 4 15 7 352 
57 70 6 5 13 8 414 
60 85 10- 4 21 I O  509 
70 93 14 7 22 9 550 
62 85 12 5 16 14 491 
58 70 6 5 23 8 446 
57 82 5 4 20 14 434 
54 67 4 6 24 17 402 

I 801 I 500 I 

PHF= 

07:OO AM --- 08:OOAM 27 211 159 
07:15AM --- 08:lSAM 38 218 173 
07:30AM --- 08:30AM 40 209 177 
07:45 AM --- 08:45AM 35 177 169 
08:OOAM --- 09:oOAM 29 -149 153 

PHF= GI 

302 210 204 239 311 37 20 71 34 1,825 
330 215 232 249 333 42 21 72 41 1,964 
336 216 249 250 333 42 21 82 41 1,996 
331 204 244 247 330 37 21 81 45 1,921 
310 189 225 231 304 27 20 83 53 1,773 

I 279 1 426 

I PHF= 1 0.90 I 



B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  

1 

I N T E R S E C T I O N  T U R N I N G  M O V E M E N T  S U M M A R Y  ! 

TIME PERIOD I NORTHBOUND SOUTHBOUND 

DAY: THURSDAY LIVERMORE LAB TIS SURVEY DATE: 12/6/2001 

N-S Approach: VASCO SURVEY TIME: 4:OO PM TO 6:OO P M  

EASTBOUND 
Left Thru Right 

E-W Approach: EAST CITY 

WESTBOUND 
Left Thru Right TOTAI 

t 
North 

04:OO PM, --- 04:15 PM 4 56 8 10 45 63 SO 33 8 40 129 90 536 
04:15 PM --- 04:30 PM 7 107 18 18 86 133 111 73 18 73 260 191 1,095 
0 4 ~ 3 0  PM --- 04:45Ph4 I 1  170 25 32 139 216 166 118 27 124 415 303 1,746 
04:45 PM --- 05:OOPM 16 215 35 40 207 328 236 154 33 188 590 399 2,471 

05:lSPM --- 05:30PM 25 401 50 53 354 523 361 247 48 304 894 632 3,892 
05:30 PM --- 05:45phi 30 481 55 60 418 607 416 296 54 362 1.047 734 4.560 

05:OOPM --- OS:15PM 20 327 42 47 284 331 294 204 40 242 750 519 3.200 

05:45PM --- 06:OOPhf 33 556 63 68 488 697 476 338 60 415 1,188 825 5,207 

EAST 

I 

19 1 311 ] 30 

0 4 1 5  PM --- 04:30 I'M 3 51 10 8 41 70 61 40 IO 33 131 101 559 

04:30Ph$ --- 04:45 PM 4 63 7 14 53 83 55 45 9 5 1  155 112 651 
04:45 PM -- 05:OO PM 5 75 10 8 68 112 70 36 6 64 175 96 725 
05:OOPM -- 05:15Pht 4 82 7 7 77 103 58 50 7 54 160 120 729 
05:15 PM --- 05:30PM 5 74 8 6 70 92 67 43 8 62 144 113 692 

05:45PM 5 80 5 I 64 84 5 5  49 6 58 153 102 668 
06:OOPhf 3 75 8 8 70 90 60 42 6 53 141 91 647 

05:30PM --- 
05:45 Pbi --- 

H O U R L Y  T O T A L S  
I 

04.00PM --- 05:OOPhj 16 245 35 40 207 328 236 154 33 188 590 399 2,471 
04:15PM -- 05:lSPM 16 271 34 37 239 368 244 171 32 202 621 429 2,664 
04:30PM --- 05:30PM 18 294 32 35 268 390 250 174 30 231 634 441 2,797 
04:45PM -- 05:4SPM 19 311 30 28 279 391 250 178 27 238 632 431 2,814 
05:OOPM - 06:OOPM 17 311 28 28 281 369 240 184 27 227 598 426 2,736 

Contra Costa Countv: ( 5  10) 232-1271 SFIPeninsula: (415) 750-1317 Alameda County: (5 10) 233-2292 

VASCO 11 

LIVERMORE FILE: VCEALWM 

mE-\l. / DEPARTURE VOLUMES 

I PHF= ' 0.93 1 

I 544 1 360 I 



* B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  

TIME PERIOD 
From To 

I N T E R S E C T I O N  T U R N I N G  M O V E M E N T  S U M M A R Y  

NORTHBOUND SOUTHBOUND 
Left Thru Right Left Thru Right 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: 12/6/2001 DAY: THURSDAY 

N-S Approach: GREENVILLE SURVEY TIME: 7:OO AM TO 9:OO A M  

EASTBOUND 1 WESTBOUND 
Left Thru Rieht 1 Left Thru Right 

E-W Approach: EAST CITY 

TOTAI 

t 

- 
)7:00 AM --- 07:ISAM I 1  26 0 0 35 50 
)7:15 AM --- 07:30AM 26 56 0 0 75 112 
)7:30 Ah4 --- 07:4SAM 46 90 0 0 109 171 
17:45 AM --- 08:OOAM 68 122 0 0 150 221 
M:OO AM --- 08:15AM 85 162 0 0 182 297 
l8:15 Ah4 --- 03:3OAbl 94 195 0 0 210 350 
l8:30 AM --- 08:4SAM 100 22.1 0 0 243 402 

[ 247 1 147 1 0 

8 0 2 0 0 0 132 
18 0 j 0 0 0 292 
33 0 10 I 0 0 0 459 
42 0 18 0 0 0 62 7 
5 5  0 22 0 . o  0 803 
65 0 26 0 0 0 940 
73 0 30 0 0 0 1.072 

North 

1700 Ahl --- 071SMII  1 1  26 0 

EAST 

0 35 50 1 8 0 2 I o  0 0 1 I32 

1 74 1 136 1 0 1 
GREENVILLE 

7:15 AM *-- 07:30AM/ l j  30 0 
07:45 AM 20 31 0 
08:OO AM 22 32 0 

8100 AM --- 08: lS .MI 17 40 0 

230 AM --- 
7:45 AM --- 

OR30 AM 9 0 
0 
0 

i 
1 :; 8:15AM --- 

S:30 Ah4 --- 08:45 A M ,  6 
8 : 4 S A M  --- 0 9 : o o ~ ~ j  j ?J 

0 40 62 10 0 3 I o  0 0 160 
0 34 59 15 0 5 0 0 0 167 
0 41 56 9 0 8 0 0 0 168 
0 32 70 13 0 4 0 0 0 176 
0 28 53 10 0 4 0 0 0 137 
0 33 52 8 0 4 0 0 0 132 
0 28 48 11 0 5 0 0 0 131 

LIVERMORE FILE: CVEALVAM 

7:OO AM --- 08:OOAM 68 122 0 
7 : 1 5 m  --- O ~ : I S A M  74 136 o 
7:30 AM --- 08:30AM 68 139 , 0 
7:45 AM --- 08:45AM 54 134 0 
8 : O O A M  --- O 9 : O O A M  37 136 0 

ARRIVAL I Db 'PARTURE VOLUMES 

0 150 227 42 0 18 0 0 0 62 7 
0 147 247 47 0 20 0 0 0 671 
0 135 238 47 0 21 0 0 0 448 
0 134 231 40 0 20 0 0 0 613 
0 121 223 42 0 17 0 0 0 576 

1 167 1 210 1 
1 PHF= 1 0.92 I 



! 
' B A Y M E T R I C S  T R A F F I C  R E S O U R C E S  

I N T E R S E C T I O N  T U R N I N G  M O V E M E N T  S U M M A R Y  

L 

TIME PERIOD NORTHBOUND SOUTHBOUND 
, From To Left Thru Richt ' Left Thru Ripht 

S U R V E Y  D A T A  
04:OO PM --- 04:lSPM 1 34 0 0 32 17 61 0 7 0 0 0 152 
04:15 PM --- 04:30 PM 4 79 0 I O  77 37 133 0 18 0 0 0 348 
04:30PM --- 04:45PM 7 131 0 1 0 I27 52 192 0 32 1 0 0 0 S41 
04:45 PM --- 05:OOPM 9 179 0 1 0 170 74 258 0 46 I 0 0 0 73 6 
0S:OOPM --- 05:15PM I 1  219 0 0 205 93 315 0 0 898 
05:15PM --- 05:30PM 14 265 0 0 243 109 363 0 
05:30PM --- 05:45PM 16 303 0 0 273 127 304 0 
05:45 PM --- 06:OOPhl 20 345 0 0 310 - 141 446 0 

0 0 1.059 
72 0 0 1,195 

I 
76 I 0 0 0 1,338 

T O T A L  B Y  P E R I O D  I 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: 12/6/2001 D A Y  THURSDAY 

N-S Approach: GREENVILLE SURVEY TIME: 4:oo PM TO 6:OO PM 

EASTBOUND 
Left Thru Right 

1 E-W Approach: EAST CITY 
1 

WESTBOUND 
Left Thru Right TOTAL 

[ 76 I 173 1 o j I/ 

04:OOPM --- 04:15 Phil I 34 0 1  0 32 17 
--- 04:30 PMI 3 45 0 : o  45 20 

04:30PM --- 04:45 PM 3 52 0 0 . 50 15 
04:45 PM --- 0S:OOPM 2 48 0 0 43 22 
05:OO PM --- OS:15PM 2 40 0 0 35 19 
O5:15PM --- 05:30PM 3 46 0 0 38 16 
05:30PM --- 05:45PM 2 38 0 0 30 I8 
05:45 PM --- 06:OOPM 4 42 0 0 37 14 

t 
Nortt 

61 0 7 I O  0 0 152 
72 0 11 0 0 0 196 
59 0 I93 

57 0 9 1 0  0 0 162 
48 0 1 0 1 0  0 0 161 
41 0 7 1 0  0 0 136 

I 

66 0 14 f 0 0 0 19s 

42 0 i o  0 0 

LIVERMORE FILE: GVEALVPM 

/ DEPARTL IRE VOLI-JMES 

I 
H O U R L Y  T O T A L S  

04:15PM --- 0S:lS PM 10 185 0 0 173 76 254 0 48 1 0 0 0 746 

04:45PM -- 05:45PM 9 172 0 0 146 75 212 0 40 0 0 0 6S4 
05:OOPM --- 06:OOPM 11 166 0 0 140 67 188 0 30 0 0 0 602 

04:OOPM --- 0S:OO PM 9 179 0 0 170 74 258 0 46 1 0 0 0 

04:30 PM --- 05:30PM 10 186. 0 0 166 72 230 0 47 0 0 0 711 

I Contra Costa County: (5 10) 232- 127 1 SFPeninsula: (415) 750-1317 Alameda Countv: (5 10) 233-2292 1 

1 249 I 439 I 

EAST 
i io  1 185 I o I 

CREENVILLE 
I 



C. TRUCK COUNTS 





Truck Counts 

Locations 7 and 8 

Thursday, December 6,2001 





B a v m e t r i c s  T r a f f i c  R e s o u r c e s  

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 

E-W A p p m ~ h :  EAST AVENUE JURISDICTION: 

TOTAL VEHICLES 3 

0 1  

I 
EASTAVENUE 

0 1  0 1  0 

DRI PEWA Y 7 

‘2671 

1 
NORTH 

AVERMORE FILENAME: EA07LVT 

-E VO- 

l - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 - 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- =iry- 1 8  

193 0 

214 1, 

26- 0 

323 I 
375 , I 
419 i 1 
445 I 2 
463 1 3 
474 I 4 
489 , 6 
5 0 9 1 6  
528 8 
511 8 9 

548 I 111 
556 I 3  
574 13 
603 l i  
650 I C ,  

699 
7 29 

~ _ _ _  

._ 

-- - 

819 29 1.62: 
834 a 31) 1,668 
847 1V 1.709 

867 1 31 1.759 
880 3 2  1.817 
8% 32 1.875 
91 I 32 1.918 
938 33 1.968 
959 34 2,026 
975 35 2.076 
989 35 2112 

I .ooo 36 2.220 
1.022 36 2.313 
1.047 36 2.107 
1.070 36 2.186 

926 

1.022 
1.048 
1.077 
1,118 
1.171 
1.247 

S F / P E N I N S U L A :  ( 4 1 5 )  7 S O - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 ~ - 1 2 7 1  
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY PROJECT: LAWRENCE LIVERMORE LAB TIS 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500  PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PkAKHOUR: 07.00.4M TO 08:OOAM 

1 A m 0  ONLY 1 )  0 1  3 

NORTH 

EASTAVENUE 
0 1  0 1  0 

DRI kE W.4 I’ 7 

.IVERhl ORE FILENAME: EA07Ll’ A 

- 
39 
82 
120 
141 
173 
20 1 
215 
23 5 
262 
279 
2% 
3 18 
343 
360 
366 
380 
387 
398 
410 
420 
425 
440 
454 
478 
503 
523 
540 
552 
569 
60 1 
625 
642 
655 
687 
714 
759 
820 
886 
948 
1,003 

-_ 

497 

0 0 521 
0 0 526 

0 11) I 532 0 

0 0 57s I 1  
0 ~ o - -  - I t 1  

1 7  0 0 I 621 ._ 

_j___ 

119 
232 
350 
421 
520 
610 
6 76 
723 
7 70 
802 
83 7 
877 
927 
961 
9 74 
999 

1.031 
1.072 
1.130 
1.192 
1.226 
1.268 
1.296 

1.389 . 

1.427 
1.465 
1.197 
1.54n 
1.593 
1.642 
1.682 
1.726 
1.779 
1,826 
1.888 
1,963 
2,054 
2.143 
2.221 

.~ -- 

I& 

- 
1 S F I P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1  7 C O N T R A  C O S T A :  5 1 0 ) : 3 2 - 1 2 7 1  
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B a v m e t r i c s  T r a - f f i c  R e - s o u r c e s  1 
Li INTERSECTION TURNING MOVEMENT SUMMARY 
I 

5 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6 ,2002 DAY: THZIRSDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER SIiNlvY 

EAST AVENUE 

T O T A L  B Y  P E R I O D  

0 0 0 1  16 
02 4JPM 03 OOPM I 
03WPM --- 03 15 PM 0 0 2 
03 IS PAM ---- 03 30 PM 0 0 0 0 0 I 

14- . 
0 I 19 

H O U R L Y  T O T A L S  

11:45AM - 12<5PM 
11.00PM - 0I:M)PM 

12:30PM --- 01:)OPM 
ii:is PM oi:iJ PM 



1 - B n v m e t r i c s  T r a f f  i c  R e s o u r c e s  
- 

INTERSECTION TURNING MOVEMENT SUMMARY 
DAY: THURSDAY PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500  PM WEATHER: SUNNY 

E-W Appronch EAST AVENUE JURISDICT IOIY: 
PEAK HOUR: 11:15.&" I TO 12:ISPM 

HEAVY 2-AXLE 5 1  0 1  1 T 
I 

NORTH 

EAST A VENUE 
o j  0 1  0 

DRI1,EWAY 7 

.IVERMORE FILENAME: EXU'ILV 2 

6 1  4 

*- 

S U R V E Y  D A T A  

01:UPM -- 0 
0200PM - 02.1SPM I 0 1 0 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  

- 

I 

1 
7 

7 

5 
8 
10 
13 
15 
19 
' I  

30 
35 
19 
J I  

53 
55 
60 
69 
76 
85 
93 
98 

I OJ 
106 
112 
120 
1'9 
133 
137 
139 
I I S  
I so 
155 
159 
161 
165 
166 
168 
171 
172 

- 

- 

.__ 

- 
& (  A L A Y E D A :  SlO) 2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  (SI0)232-1271 
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INTERSECTION TURNING MOVEMENT SUMMARY 
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B a - v m e t r i c s  T r a f - f i c  R e . s o u r c e s  
INTERSECTION TURR'ING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY 
N-S Approach: DRIVEWAY 7 

E-W Approach: EAST AVENUE - JURISDICTION: 

SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNYY ~ - _ _ -  

PE.U HOUR: 1 1 I A M  TO 101 ISPM 

! HEAVY +AXLE 1 1  0 1  0 

NORTH 

0 1  0 1  0 

DRIPEWAY7 

.IVERhlORE FILEXAME: EA07LV -I 

M A L  I DEP- ' %  

D 
Iciqhi - -  

0700AM -- 
0 7 l 5 A M  -- 
0730AM ---- 0715AM 0 
0745AM OS OOAM 
08M)AM 

0830AM -- 08 45 AM 0 
0845Ah4 -- 
WOOAM -- 
0 9 1 5 A M  -- 093OAM 0 

0945AM -- 
l0OOAM -- 
I O I S A M  - 
l05OAM 1045AM 0 

0 - 1 1  
n 

1 4  -- 0 I 0 0 I 
0 I 0 
0 

1045AM I I O O A M  0 0 0 0 I 0 I 

2 1 0 0 I 
2 1 0 0 2 

I I  15AM - 11 30AM 0 0 0 0 0 
1130AM -- 114sAM 0 0 0 0 0 , 
1 1  OO..u\.I -- 11 I 5 A M  0 0 0 0 0 1  0 2 1 0 0 1 

II:45AM -- I2:OOPM 0 0 '  0 0 0 0 2 1 1  0 0 2 < I  

12OOPM - 12.15PM 0 0 - 0  0 0 - 1  2 0 0 2 ,, 
I2-ISPM -- 12:30PM 0 0 0 0 0 1 2 4 0 

12.45PM --- 01.00PM. 0 0 0 0 0 1 2 5 0 

01 ISPM -- 01:30PM 0 0 0 0 0 2 2 6 0 
01.30PM - 01:45PM 0 0 0 0 0 2 2 6 0 0 3 

12.30PM - 12145 PM 0 0 0 0 0 1 2 5 0 1 1 ;  
01.OOPM 0I:ISPM 0 0 0 0 0 2 2 6 0 ~*-- :: 

0 4 1 : :  

I1 

01:45 PM -- 02:WPM 0 0 0 0 0 2 2 8 0 0 i .!'.-- 
02:OOPM - 02115PM 0 . o  0 0 0 2 2 8 0 0 3 , I> 

02130PM - 02:45PM 0 0 0 0 0 - 2 8 0 0 3 1 0 
O245PM - 03:OOPM 0 0 0 0 0 2 L 8 0 0 3 I IJ 

03:OOPM - 03:ISPM 0 0 0 0 0 2 2 8 0 0 3 I) 

03:ISPM -- 03:30PM 0 0 0 0 0 2 2 8 0 
03:30PM - 03:45PM . 0 0 0 0 0 2 2 8 0 0 5 
03:45PM 04.M)PM 0 6 0 0 0 2 2 8 0 0 5 0 
04:OOPM - 04:15PM 0 0 0 0 0 2 2 9 0 0 .  5 II 

04:30PM - 04:45PM 0 0 0 0 0 2 2 9 0 0 5 0 
M:45PM - 05:OOPM 0 0 0 0 0 2 2 9 0 0 5 0 

02:lSPM - 02:30PM 0 0 0 0 0 2 2 8 0 0 3 1 I J  
9 

04:ISPM -- 04:30PM 0 0 0 0 0 2 2 9 0 0 5 6 

I OTAL 

1 

0 
0 
0 
I 
I 

__ 

1 ;  

l 2  
t 3- 

I: 
' 2  

I 

3 
3 

I 3  
3 
.I 

S 
5 
7 
9 
10 
;0 
I3 
13 
I3 
1s 
IS 
I5 
IS 
1s 
IS 
16 
17 
17 
18 
18 
18 
I8 

1 -- 

_- 

- * S F / P E N l N S U L A :  4 1 s  7 5 0 - 1 3 1  7 C O N T R A  C O S T A .  5 1 0  2 3 2 - 1 2 7 1  
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B a - v m e t r i c s  T r a f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY PROJECT: LAWRENCE LIkXRMORE LAB TIS 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO A M  TO 500 PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION 
PEAKHOUR. I 11:30AM I TO [12:30PM I 
HEAVY 5-AXLE 

O2:15PM - 02:30PM 
02:30Phl -- 02:15PM 
02:4SPM - 03.00PM 
03:OOPM - 03:15 PM 
03:ISPM -- 03:30 PM 
03:30PM ' - 03:55PM 
03.4SPM - W:OO PM 
04:OOPM - 04:lSPM 
04:15PM - 04:30 PM 
04:3OPM - 04:45PM 
04:45PM - 05:WPM 

0 
0 
0 
0 I_ 0 

77 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
.O 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
- 0  0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
1 0 
1 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

eq 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
1 
1 
2 
2 
2 
3 
3 
4 
4 
5 
6 
8 
10 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 - 

NORTH 

LIVERMORE FILENAME: EA07LV 5 

p 

I o (  o j  

- 
0 1  0 1  0 
0 1 0 1 0  

0 
0 
1 2 0 
1 2 0 

2 0 

7 0 
8 7 0 
8 14 0 
10 14 0 

13 14 0 
13 15 0 
14 15 0 
14 16 0 
14 16 0 
14 16 0 
14 17 0 
14 17 0 
14 17 0 
14 17 0 
14 17 0 
14 17 0 
14 18 0 
14 18 0 

u 

0 1  0 I 0 

0 1 0  

0 

0 2 1 0  

0 411 
1 0 4 

0 4 : 1  
0 4 : 1  
0 5 : 1  
0 5 1 -  
0 5 1 1  
0 5 1 
0 
0 
0 6 1 
0 7 1 
0 7 1 
0 8 1 
0 9 1 
0 
0 9 
0 9 1 
0 9 1 
0 9 1 
0 9 1 
0 9 1 
0 10 1 
0 10 1 
0 10 1 
0 10 1 

0 3 1 1  

- -_ 

p_ 

0 
0 
0 
0 
0 
0 
1 
1 
4 
5 
6 
9 
9 

12 
16 
16 
16 
18 
24 
25 
32 
36 
38 
41 
46 
19 
so 
52 
54 
55 
55 
55 
56 
56 
56 
56 
57 
57 
58 
58 

- 

- 

- 

- 

- 

- 

- 

- 

- 
S F I P E N I N S U L A :  ( 4 1 s )  7 5 0 - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  
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B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

~- SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY PROJECT: LAWRENCE LIVERhIORE LAB TIS 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 

F-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAO7LV 6 
m- 

PEAK HOUR: l l 0 O r u . I  TO 1200PM 
A 

V O L C % ~  W A L  I D E P W E  T I  HEAVY >5-AXLE 0 1  0 1  0 

02:ISPM - 02.30PM 

02:45PM - 03:OOPM I 0 I 0 
03:WPM - 03:15PM I ’ 0 I 0 

03 45 PM 0400PM 
04 00 PM 0415PM 
04lSPM -- 0 

0 
0 

S 

2 S F / P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1  7 C 0 N T R A C 0 S T .4 : 5 I 0 )  2 3 2 - I 2 7 1 
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B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 6,2002 

SURVEY TIME: 7:OO AM 

PROJECT: LAWRENCE LIVERMORE LAB TIS 

N-S Approach: DRIVEWAY 8 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE 
PEAK HOW. O ~ O O A M  I TO O ~ O O A M I  
T0T.C VEHICLES 0 1  0 1  0 1  

I 
NORTH 

I I 
M A 1 . E N U E  

0 1  0 I 

I 

S U R  C'EY 0 . 4  Ti4 
- .  - L 

0 1  O i O l  12 1 27 I 10 0700Ah4 -- 07 1 S A M  
07 1 5 . U  lJ7 3@AM 
0730A;\4 -_ 0745Ah4 

0 

17 0 
;I 1 0 

0 

45 
48 
49 
5 8  

07.45AM - OB:OO.4h.i 
0S:oOAhl 08:lSAM 
0815A.M -- 0830.4M 
OS 30AM 08 BAh4 
0845Ahl -- WOOAM 
09OOAM - 0915AM 
0 9 1 s A M  --- 09 30 AM 
09 30 .&I 09 45 AM 
0945 4bl 1OOO.kM 1 ii i 10 00 4 h I  IO 15 .Ah4 
10 l S A M  10 30AM 
1030.'Uvf ----- l O 4 S A M  74 0 
1 0 4 s m  - 11.OOAM I 77 I 0 
ll:OOAM - 

769 0 
783 f 0 
803 i 0 -  

> S F I P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1  7 C O N T R A  C O S T A :  S l 0 ) 2 3 2 - 1 2 7 1  



B a y m e t r i c s  T r a f - f i e  R e s o u r c e s  ? 
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY . PROJECT: LAWRENCE LIVERMORE LAB TIS 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 
E-W Approach EAST AVENUE JURISDICTION: LIVERhfORE 

.. 

0 18 2 6 : 1 .- 
0 13 3 
0 19 I 

12I5PM -- 12.30PM I 1  0 2 0 0 
12:lOPM -- 1245PM 8 0 2 0 0 
1245PM - 0I:OO PM 6 0 0 0 0 0 
0I:WPM - 01:15 PM 5 0 6 0 I) 0 0 18 9 
01-15 PM -- 0130 PM 7 0 3 0 0 0 0 15 a 6 1 1 1  , 

02 1JPM - 
OZ4SPM 
0 3 0 0 P M  -- 
03 I S P M  -- 

H O U R L Y  T O T A L S  



B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

AUTO ONLY BRRlVALIWVOLUMES 

I EASTAVENUE 
[ 19 1 0 1  16 

70 0 59 
74 I 0 1  65 
87 0 71 
113 0 .  72 
139 0 82 
I47 0 93 
I56 0 95 
1 63 0 96 
168 0 96 
I70 0 1 02 
174 0 I05 
177 0 113 
177 0 119 
184 * 0 122 
I86 0 124 
192 0 125 
196 0 136 
203 0 141 
209 0 I50 
21 2 0 168 
21 2 0 175 
21 5 0 185 
223 0 203 
234 0 222 
237 0 252 

y- 
0 0 
0 
0 0 
0 0 

1 0 0 0 

: I ;  

~ 

0 
0 
0 

0 0 
0 0 
0 
0 
0 0 ; I ;  

I 

NORTH 

_ _  -. - . . . . 

07:15 AM 0730 AM 
07:30 AM 07.45 AM 
0745 AM 08:OO AM 
08:OO AM 08:15 AM 
08:15AM 08:30 AM 
08:N AM 08:45 AM 
08:45 AM 09:m AM 
09:OO AM 0 9 : 1  AM 
09.15AL4 09:30 AM 
09:30 &l m45 AM 
0945  Abi 1O:W AM 
1o:OO AM 1015  AM 
10115 AM 10:30 AM 
1020 AM 10:45 Abf 
104S.W - ll:OOAM 
11:OOAM -- I I . I S A M  
11 . I5AM -- 11.30AM 
11:3OAM -- 11.45AM 
11:45AM - 12.00PM 
12:WPM -- 12:15PM 
I2:ISPM -- 12:30PM 
12:30PM -- 1245 PM 

01:45 PM 02:OO PM 
02:WPM - 02:ISPM 
02:lSPM -- 02:30PM 
02:30PM - 02145PM 

‘02:45PM - 03:WPM 

03:lSPM - 03:30PM 
03:30PM - 03:45PM 
03.45PM - 04:WPM 

04:15PM -- M 3 0  PM 

03:OOPM - 03:15PM 

04.OOPM -- 04:15PM 

04:30PM -- 04:45PM 

I 



B a v m e t r i c s  T r a f f i c  R e s o u r c e s  r 
INTERSECTION TURNING MOVEMENT SUMMARY 
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B a y m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500  PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAKHOUR: [ IlCOAM I TO 112oONN7 

HEAVY 2-AXLE 0 1  0 1  0 

E A S T A E N U E  
4 1  0 1  2 1  

DRl YEWA Y 8 

08:15AM - 08:30AM 1 0 ! 0 0 0 
08:30AM -- 08:45 Atvi 1 0 1 . o  0 0 
08.45AM 09:OOAM 2 0 2 0 0 0 
09:oOAM 09:lSAM 2 0 2 0 0 0 
09.lSAM 0 9 : 3 O A M  2 0 2 0 0 0 
09:30AM - 09:45AM 4 0 2 0 0 0 
09:45AM 1O:OOAU 5 0 2 0 0 0 
1O:oOAM 10:15AM 5 0 2 0 0 0 
10.15AM 10:30AM 5 0 2 0 0 0 
10:30AM - 10:45 AM 5 0 2 0 0 0 
10:4S AM I l a J A M  7 0 3 0 0 0 
ll:oOAM -- I 1 : I S A M  7 0 4 0 0 0 
l l :15.4M -- 11:30.4M 8 0 4 0 0 0 
11:30AM - I 1 : 4 A M  8 0 4 0 0 0 
11:45AM - 12:OOPM I 11 1 0 1  5 1  0 1  0 1  0 
12:OOPM - 12:ISPM I 15 1 0 1  5 1  0 '  I 0 1  0 
I2:ISPM --- 12:30PM 17 0 5 0 0 0 
lt:30PM -- 12:45PM I 18 I ' 0  I 5 1 0 I 0 I 0 
12.45PM -- 01:OOPM I 19 I 0 1  6 1  0 1  0 I o  
OI.OOPh? - 0I:ISPM I 22 1 0 1  6 1  0 1  0 1  0 
01:lSPM 01:30PM 25 0 6 0 0 0 
01:30PM -- 01:JSPM 26 0 7 0 0 0 
01:45 PM -- 02:00Ph4 26 0 8 0 0 0 
02:oOPM - 02:15PM 27 0 8 0 0 0 
02:15PM - 02:30PM 28 0 8 0 0 0 
02:30PM -- 02:45PM 28 0 9 0 0 0 
02:45PM - 03:OOPM 28 0 9 0 0 0 
03:OOPM - 03:15PM 29 0 10 0 0 0 
03:15PM - 03:30PM 30 0 10 0 0 0 
03:30PM - 03:45PM 30 0 10 0 0 0 
03:45PM - 04:OOPM I 30 I 0 1  10 I 0 1  0 1  0 
04:OOPM -- 04:ISPM I 30 I 0 1  10 I 0 1  0 1  0 
WI5PM - 04:30PM 30 0 10 0 0 0 
04:30PM - 04:45PM 30 0 10 0 0 0 
W4SPM - 05:OOPM 30 0 10 0 0 0 

t 
NORTH 

.IVERMORE - FILENAME: EAOSLV 2 

0 1  0 

L - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
0 
0 
0 
2 
2 
3 
4 
A 
4 
5 
8 
8 
9 
10 
15 
15 
19 
19 
24 
25 
26 
28 
29 
29 
30 
33 
37 
31  
38 
39 
43 
44- 
44 
45 
46 
48 
48 
50 
52 
53 - 

1 0 2 
2 0 2 
2 0 2 
4 0 4 
5 1 7 
8 1 7 
8 1 8 
9 1 10 
11 2 12 
13 2 13 
13 4 13 
14 5 13 
19 5 14 
20 8 14 
22 8 15 
22 8 15 

25 11 28 0 I J I  
25 11 29 0 156 
29 12 29 0 153 
29 13 30 0 157 
29 13 31 0 159 
29 13 33  0 163 
29 13 34 0 164 
29 13 3 4  0 166 
29 13 35 0 169 
29 13 35 0 170 

S F / P E N I N S U L A :  ( 4 1 5 )  750-131 7 A L A M E D A :  ( 5 1 0 )  233-229 2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 J Z - I 2 7 1  
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HEAVY 3-.4XLE 

I 0 1  0 
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B a y m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING- MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5:OO PiM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAOILV-4 
PEAK HOUR: 12 I P M  TO I ISPM 1 

p 
0 t HEAVY CPvXLE 0 1  0 1  

07 IS AM -- 

S F / P E N I N S U L A :  ( 4 I S )  7 5 0 - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 I 0 ) 2 3 2 - 1 2 7 1  

- 
0 
0 
0 
1 
1 

~ 

7 

? 

7 - 
2 
? 

7 

7 

7 

7 

7 

7 

7 

- 

- 
2 
3 
3 
1 
6 
7 
7 
9 
9 
9 
11 
1 1  
11 
I I  
I I  
11 
12 
13 
13 
11 
11 
14 
11 

~ 

- 

.- 

- 

- 
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B a v m e t r i c s  T r a - f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 DAY: THURSDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500 Phi WEATHER: SUNNY 

E-W Approach EAST AVENUE JURISDICTION: LIVERMORE FILENAhlE: EAOILV 5 -~ 
PEAK HOUR I 1  3 0 M  TO 1230PM 

HEAVY 5-AXLE 0 1  0 1  0 

E 4 S T A E N U E  

DRIVEWAY8 

X I I R V F Y  ~ A T A  

0 0 
08:OOAM 06:ICAh4 I 0 I 0 1  0 1  0 1  0 
08 I S A M  06 30AM 0 0 I o  0 0 
08 30AM -- 08 4CAM 0 0 0 0 0 
0845 .44  - WOOAM 0 0 0 0 0 
WOOAM - 0 9 1 5 M  0 0 0 0 0 
0915AtVi - 0930&f 0 0 0 0 0 
0930AU --- W45AM 0 0 0 0 0 
0945- --- IOO0.W 0 0 0 0 0 
I O O O A M  -- I O I C A M  0 0 0 0 0 
IOISAM -- 1030AM 0 0 0 0 0 
IO 3 0 A M  --_-- 104CAM 0 0 0 0 0 
1045.W - 1 1 0 0 A M  0 0 0 0 0 
11OOiu4  -- I I  15.kM 0 0 0 0 0 
1 1  ISAM - I I  30AM 0 0 0 0 0 
I I  3oAM -- 1145AM 0 0 0 0 0 
1145AM - 1200PM 
1200Ph4 -- 12 I C  PM 
1215Phf - 1330PM 
1230PM - 134CPM 

O1:IJPM --_-- 01.30PM 0 0 0 0 
01.30PM 01 45PM I 0 I 1 0 I 0 I 0 
01 45PM - 02.oOPM 
02:WPM -- 02.ICPM 
02.15PM - 02:30PM 
02:30PM -- 02.45 PM 
( 0 0 

02.45PM - 03:OOPM 0 0 0 0 0 
03:00PM - 03.15PM 0 0 0 0 0 
03:ISPM ---- 03 30PM 0 0 0 0 0 
03:30PM -- 03 45 PM 0 0 0 0 0 

04.15PM -- 04.30PM 0 0 0 0 0 
04.30PM -- 04.45PM 0 0 0 0 0 
04.45PM -- 0S:OOPM 0 0 0 0 0 

2 S F / P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1  7 C O N T R A  C O S T . 4 :  I S 1  0 ) 2 3  2 -  1 2  7 1  J 
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INTERSECTION TURNING MOVEMENT SUMMARY 

N-S Approach: DRIVEW.4Y 8 SURVEY TIME: 7:OO A M  TO 500 PM WEATHER: SONNY 1 

S P / P E N I Y S U L A :  ( 4 1  5 )  7 5 0 - 1 3 1  7 A L A M E D A :  ( S f O )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  (SIO)Z32-1271 



B a v m e t r i c s  T r a f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT- SUMMARY 

DAY: THURSCAY -- PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 6,2002 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO .4iM TO 5:OO PM WEATHER SUNNY 
FILENAME: EAOBLV 6 E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE 

PEAK HOUR: 1 I W ~ l  TO 1200NN 

HEAVY >J-AXLE W A L  I DEPdBIYRE V O L L W  

0 -0:1 

0 
Ol:00PM -- OI.ISPM I 0 I 0 1  0 
01 l5PM --- 01 30PM 0 0 0 
01 30PM -- 01 4s PM 0 0 0 
0145PM - O2OOPM 0 0 0 
0200PM -- 02ISPM 0 3 0  0 
02 lSPM - 0230PM 0 0 0 
0230PM - 024SPM 0 0 0 
0245PM - 03M)PM 0 0 0 
0300PM - 03ISPM 0 0 0 
03 ISPM - 0330PM 0 0 0 
0330PM - 0345PM 0 0 0 
03:45PM - 04.0OPM I 0 1 0 1  0 
04:OOPM - C4lSPM I 0 I 0 1  0 
M:ISPM - 0430PM 0 0 0 
04:MPM - w 4 5 m  0 0 0 
04.45PM - 05:oOPM 0 0 0 

0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 



k 
+ i  . .  
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. Truck Counts 

Locations 7 and 8 

Friday, December 7,2001 





B a-v m e t r i c s T r a f-f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PEAK HOUR: 

TOTAL VEHICLES 

0 1  0 1  0 1  

DRIl EWAI'7 

I03 114 

36 
37 
37 0 113 114 

I 

27 
58 
83 
113 
139 
164 
191 
214 
246 
277 
307 
33 1 
347 
369 
388 
4 13 
444 
472 
503 
529 
554 
585 
616 
654 
674 
704 
745 
778 
809 
843 
878 
904 
94 1 
992 
1,060 
1,125 
1,200 
1.266 
1,336 
1.406 - 

0 I 0 ! 580 6 

.*!2 634 . . " )r 

106 
204 
293 
JOI 
52: 
612 
69 7 
776 
8 J t  
v11 
Y 68 

1.024 
I.06.t 
1.112 
1.155 
1.200 
1.55 
1.329 
1.403 
1.4 79 
1.551 
1.628 
1.702 
1.780 
1.847 
1.916 
1.992 
2.063 
2.121 
2.186 
2.254 
2.303 
2.358 
1.436 
2.537 

__ 

- 

-- -- 

--I 
2.81 I 
2.912 

S F / P E N I N S U L A :  I L I S  ) 7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  
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B u v m e t r i c s T r a-f f i c R e s o u r c e s 
- 

INTERSECTION TURNING MOVEMENT SUMMARY 
-- 

PROJECT LAWRENCE LNERMORE LAB nS SURVEY DAfE: DECEMBER 7.2002 DAY: FRIDAY 

N-S Approach: DRIVEWAY 7 SURVEYTIME 7:OOAM TO 500PM WEATHER SUNNY 

E-W Approach: EAST AVENUE JURISDICTION 
PEAK HOUR: 

t AUTO ONLY 9 1  0 1  2 

NORTH 

WSTAPENUE 
0 1  0 1  0 

DRlVEW.417 

FILENAME: EA07LVSA ,TVERI\IORE 

l o  I 0 

03:30PM -- 03:JS 

S U R  V E  Y D A  T A  

S F / P E N I N S U L A :  ( 4 1 5  ) 7 5 0 - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  I 5 1 0 ) 1 3 2 - 1 2 7 1  
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n 
0 
0 
0 
U 
9 
0 
I I  
U 
n 
U 

IJ 
0 

n 
@ .. . . .  i 



B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

~~~ 

PROJECT IAWRFNCE LlT'FRbIORE LAB TIS SURVEY DATE: DECEMBER 7,2002 DAY: FRIDAY 

N-S Approach: DWEIVAY 7 SURVEY TME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 

E-W Appronch: EAST AVENUE JURISDICTION W E R M O R E  FIL-IE: EA07LVS3 

PEAK H O W  

HEAVY 3-kXLE 0 1  0 1  0 t ilERE4um-m 
I 

NORTH 0 1  0 

DRIVEWAY 7 

E 

7 S F / P E N l N S U L A :  L I S  7 5 0 - 1 3 1  7 C O N T R A  C O S T A :  S I O ) I J I - I 2 7 1  
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B a v m e t r i c s  T r a f - f i e  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: IAWRENCE WERMORE LAB TIS SURVEY DATE DECEMBER 7,2002 DAY: FRIDAY 

N S  Approach DIUT'XWAY 7 SURWY TU4E EO0 AV TO 5:OOPhl WEATHER SUNNY 

HEAVY PLYLE V Q L L > &  

DRILEWAY 7 

1245PM - OIOOPM 1 0 I 0 
31 OOPM - 01 15PM I 0 1 0 1  0 
31.1SPM - 01:30PM 0 0 0 
31:30PM - 01:45PM 0 0 0 
01.45PM -- 02:OOPM 0 0 0 
32:OOPM - 02:lSPM 0 0 0 
32.15PM - 02:30PM 0 0 0 
32:30PM - 02:45PM 0 0 0 
31.45PM - 03:WPM 0 0 0 
33:WPM - 03:15PM 0 0 0 

13:30PM -- 03:45PM 0 0 0 
13:45PM -- 04:OOPM 0 0 0 
34:OOPM - 04.15PM 0 0 0 
34:ISPM - 04:30PM 0 0 0 
M.30PM - 04:45PM 0 0 0 
M.45PM - 05:OOPM 0 0 0 

33:lSPM . -- 03:30PM 0 0 0 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 - 

- __ ___- D A T A  
0 0 0 0 

0 0 0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
0 
0 
1 
1 
2 
5 
5 
5 
6 
9 
9 
11 
12 
12 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

23 
24 
24 
r i  
24 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 

- 

7 7  -- 

- 

- 
-50- I 3 I 7 A L A M E D A :  ( S I O )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S I O ) I J ? - I  2 7 1  
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B a v m e t r i c s  - T r a - f - f i e  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: L4WRENCE LIVERMORE LAB TIS SURVEY DATE DECEMBER 7.2002 DAY: FRIDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME 7:OO Ah4 TO 5 0 0  PM WEATHER: SLrNNY 

E-W Appronch: EAST AVENUE JCXSDICTION: 

PEAK HOUR. 
7 

0 t HEAVY 5-AXLE 4 1 0  1 
I 

NORTH 

EAST 4 ENL‘E 
l o 1  0 1  0 

DFU PEW.4 Y 7 

LTVEKVORE FILENLME EAO7LVSS 

4 1  5 

C t  

TOTAL 

09:30AM -- 

S F I P E N I N S U L A :  ( 4 1 5 )  7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S I  0 1 1 3 2 - 1 2 7 1  

16 0 0 
19 0 0 10 .I 

22 0 0 11 4 
22 0 0 11 ’ J 

21 0 0 11 7.i- 

22 0 0 1 lLJ.-J-- 
23 0 0 12 ; 1 

24 0 0 12 ’ 4 
24 0 0 12 I 4 

24 1 0 1  0 1  12 I 4 
25 I 0 1  0 1  13 I 4 
25 0 0 13 4 
25 0 0 I4 4 
25 0 0 1 1  4 

22 
22 

24 12 I 4 
23 0 12 ; 1 

24 12 ! 4 

- 
0 
0 
0 
0 
0 
1 
1 

- 

7 

7 
-- 

5 
6 
7 
9 
12 
21 
23 
26 
29 
32 
34 
38 
43 
47 
52 
Sd 
58 
62 
66 
70 
71 
73 
73 
75 
76 
76 
76 
78 
7% 
79 
79 

--_. 

-- 

-- 

- 



B a-v m e t r i c  s T r  a f-f i c  R e s  o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY L 

L 

PROJECT: LAWRENCE LIvERh.IORE LAB TIS SURVEY DATE: DECEMBER 'I, 2002 D A Y  FRU)AY 

N-S Approach DRNEW.4Y 7 SURVEYTIME: 7 O O A M  TO 5:OOPM WEATHER. SUNNY 

E-W Approach: EAST AVE I 

k 

01 45PM --- 0200PM I 0 
02OPIbl -- 02 15PM 0 
02 l5PM 01 30Ph4 0 
0230PM 

. "  



B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LlVEIWORE LAB TIS SURVEY DATE: DECEMBER 7,2002 D A g  W A Y  

N-S Appranch: DRWEWAY 7 SURVEY TIME 7:00Ah4 TO 5 0 0  PM WEATHER: SUNYY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HOUR: 

f HEAVY 6-XUE 0 1  0 1  0 

NORTH 

0 1  0 1  0 

EVERMORE FILENAME EAOILVS6 

S U R V E Y  
07.00AM -- 07.15.W I 0 

07 45 AM OS OOAM 
0800.4M 08 l 5 A M  
08 1sAM 
08 30AM -- ox 45 AM 

@:I5 AM -- 09.30AM 0 0 0 0 0 
09:3OAM -- 09:15AM I 0 1 0 I 0 I 0 1 0 
09:45AM -- 1o.OOAM J 0 I 0 1  0 1  0 1  0 
10:00.4M 10.15 AM I 0 1 0 1  0 1  0 1  0 
IO 15AM 1030AM 0 0 0 0 0 
10 30 AM ------ 1045Aht 0 0 0 0 0 
10 4s Ah1 llcQ.4M 0 0 0 0 0 
I l O O A M  - 11 I S A M  0 0 0 0 0 
1 1  I S A M  - 1 1  30AM 0 0 0 0 0 
11 30AM - l l 4 5 A M  0 0 0 1 0 
l l 4 5 A M  - 1200PM 0 0 0 1 0 
12OOPM - 12l5PM 0 0 0 1 0 
12ISPM --- I230PM 0 0 0 1 0 
1230PM - 1245PM 0 0 0 1 0 
12:45P~M -- 0I:OOPM I 0 0 1  1 1  0 
01:OOPM --- 0I:ISPM I 0 I 0 1  0 1  1 1  0 
O1:ISPM - 01:30PM 0 0 0 0 
01:30PM - 01:45PM I 0 I 0 I 0 I 1 0 
01:45PM -- 02:oOPM 0 0 0 
02:oOPM -- 0215 PM 0 0 0 
02:ISPM - 02:30PM 0 0 0 
02:30PM - 0245PM 0 0 0 
02:45PM - 03:OOPM 0 0 0 
03:00PM - 03:lSPM 0 0 0 
03:lSPM - 03:30PM 0 0 0 
03:30PM - 03:45PM 0 0 0 
03.45PM -- W W P M  0 0 0 1 0 
04:OOPM - 04:ISPM 0 0 0 1 0 
04:I5PM -- 04:30PM 0 0 0 1 0 
04:30PM - 04:45 PM 0 0 0 1 0 
04:45PM - 05.OOPM 0 0 0 I 0 

D A T A  - 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
3 
-1 

3 
.I 
3 
3 
5 
5 
5 
5 
5 
6 
6 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

10 
10 
10 

-- 

- 

- 

__ 

.- 

- 

- 

- 

- 
S F / P E N I N S U L A :  (4I.7) 7 5 0 - 1 3 1 7  A L A Y E D A :  S I O )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S  1 0 ) 2 3 Z -  1 2  7 1  & 
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B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

DAY: FRIDhY PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7,2002 

N-S Approach: DRIVEWAY 8 SUHVEY TIME: 7:OO AM TO 5:OO I’M WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERIMORE FILENAME: EA08LV5T 
PJUK HOLR 07lSCuI  TO 08ISAU 

ARRIVALI.VOl.tihiES 
0 t TOTAL VEHICLES 0 1  0 1  

DRIl EW.4 S’8 

S C R  Y E  Y D A T A  

1230PM -- 
12:4SPM -- 01:WPM I 153 I 0 0 
01:OOPM - 0I:ISPM I 158 I 0 1  9 6 1  0 1  0 
0I:ISPM 01:30PM 160 0 100 0 0 
01:30PM -- 01:45PM 162 0 106 0 0 
01:45PM - 02:OOPM 173 0 108 0 0 
02:OOPM -- 02:15 PM 178 0 108 0 0 
02.1SPM - 02:30PM 185 0 112 0 0 
02:30PM - M : d P M  190 0 121 0 0 
02:45PM - 03:WPM 190 0 133 0 0 
03:OOPM - 03:UPM 194 0 139 0 0 
03:15PM - 03:30PM 202 0 149 0 0 
03:30PM - 03:45PM 212 0 161 0 0 
03:45PM 04:OOPM 214 0 182 0 0 
04:OOPM - 04:15PM 215 0 209 0 0 
W15PM -- W30PM 224 0 227 0 0 
04:30PM - 0445PM 232 0 240 0 0 
W 4 5 P M  - 05:WPM 240 . 0 248 0 0 

0 145 196 I 94 1 566_ 0 

0 1  0 1  155 1 203 I 100 1 587 I )  

0 0 172 208 103 535 I t  

0 I 0 I 182 I 217 I 10’7 I 608 8 )  

0 0 197 228 112 6 2 5 - - -  (J  

0 0 244 244 122 662 ( t  

0 0 222 236 118 640 I I  

0 0 267 252 125 687 (1 

288 :I 0 0 257 130 711 
0 0 309 263 132 741 II 

0 0 332 272 133 770 I I  

353 282 137 799 0 0 0 

,_ 

0 0 376 298 142 826-.- ~ !’ 
0 0 396 302 144 857 , 0 
0 0 422 307 150 883 0 
0 0 452 320 153 907 . (i 

0 0 486 320 157 920 - 0  
0 0 513 325 161 932 . 0 
0 0 541 332 163 945 I 0 
0 0 574 336 168 959 1 0 

- 
119 
234 
335 
J 59 
582 
665 
756 
S L  
910 
Y 79 

1.011 
1.104 
1.119 
1.197 
1.236 
1.290 
1.350 
1.432 
1.504 

1.657 
1.731 
1.809 

1.953 
2.022 
2.100 
2.1m 
2.21 7 
2.278 
2.3J8 
?,102 
2.464 
2.553 
2.653 
2.765 
2.885 
2.996 
3.107 
3.213 

___ 

15j 

f& 

.- 

- 

_I 
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B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7.2002 DAY: FRIDAY 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY . 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAOlLVS.~ 
PEAK HOUR. 

B R R I V A L I D m s  vo L W  
0 t AUTO ONLY 0 1  0 1  

NORTH 0 1  0 ' I  

07:15 AM -- 07:30AM 9 0 9 0 0 0 0 
07:30AM -- 07.45 AM 10 0 15 0 0 0 0 
0745AM - 08:oOAM 16 0 18 0 0 0 0 
08:ooAM 08.1SAM 19 0 20 0 0 0 0 

0 0 0 0 
0 0 0 

OklSAh4 -- 08:30AM 21 0 22 
08:30AM - 08:45 AM 26 0 25 0 
08:45AM - 09:OOAM 31 0 32 0 0 0 0 
09:OOAM -- 09.15.W 32 0 38 0 0 0 0 

39 0 0 0 0 
44 0 0 0 0 
48 0 0 0 0 

09:lSAM --- 09-3OAbf 
09.30A.M -_ 09.45.w 47 
094Sru i  - 1o:ooAM 54 0 
1O:OOAM - 10:lS AM 58 0 48 0 0 0 0 
10:1S.&f --- 10:30AM 62 0 5 5  0 0 0 0 
10:30AM -- 10:45AU 64 0 55 0 0 0 0 
10:45AM - 11:oDAM 66 0 58 0 0 0 0 

0 64 0 0 0 0 
1l:lSAM - I1:MAM 
11:30AM -- 

39 I : 

I2:ISP-M --- 12.3OPM 130 0 82 0 0 0 0 
12:3OPM -- 12:45PM 140 0 86 0 0 0 0 
1245PM - 01:oOPM 145 0 89 0 0 0 0 
01:oDPM -- 01:15Pbl 149 0 91 0 0 0 0 
01:15PM -- 01:30PM 149 0 95 0 0 0 0 
01:30PM - 01:45PM 151 0 100 0 0 0 0 
OI:45PM - 02:OOPM 162 0 102 0 0 0 0 
02:OOPM - 02:ISPM 167 0 102 0 0 0 0 
02:lSPM - 0230PM 172 0 106 0 0 0 0 
02.30PM --- 02:45PM 177 0 113 0 0 0 0 
02:45PM -- 03WPM 177 0 125 0 0 0 0 
03:00PM - 03.ISPM 180 0 13 1 0 0 0 0 

03:30PM - 03:45PM 197 0 153 0 0 0 0 
03:45PM - WCOPM 199 0 174 0 0 0 0 
04:oOPM -- WISPM 200 0 20 1 0 0 0 0 
04:lSPM - 04.30PM 209 0 219 0 0 0 0 
04:30PM - 04:45PM 217 0 232 0 0 0 0 

0 0 

. 

03.15PM , -  03.30PM 187 0 141 0 0 0 0 

-->_- i._i 

233 . 
182 0 
252 I 0 453 

5 73 
384 ' 0 655 
426 1 (1 74 2 
474 1 0 824 -- 
497 ?o-- R8.I 
520 ! (1 9d 7 
5;: I 0 1.008 

605 i 0 I 1.315 

617 I U 1.273 

0 I- 1.538 

636 .' O 1,364 
658 ' 0 1.403 
682 1 0-- 1.475 
709 
736 
764 
189  
818 
843 
866 
878 
887 
898 
912 
926 
933 
948 
953 
975 
989 
1,005 
1,021 
1.041 - 

0 1.606 
0 1.680 
O 1,752 
0 1.808 
0 1.871 
0 1.939 
0 1.999 
0 2.041 
0 2,096 
0 2.158 
0 1.211 
0 -2.267 
0 2,350 
0 2,445 
0 2.555 
0 2.673 
0 2,783 
0 2,890 
0 2.996 
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B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7,2002 DAY: FRIDAY 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SUNNY 

E-\V Approach: EAST AVEXUE JURISDICTION. 
I 1 M l . U I  TO l?OONN( 

i 
P b K  HOUR: 

HEAVY 2-AXLE 0 1  0 1  0 

NORTH 

EASTAYENUE 
1 1  0 1  1 1  

DIU VEWA 1'8 

.IVERMORE FILEXAXIE: EA08LV52 

VOLLniES 

-- - -  ___I 

07:45 AM -- 08:ooAlvi 0 0 0 0 0 0 0 2 1 
08:WAM - 08:IS-4M 0 0 0 0 0 0 0 4 1 1 1 
0S:ISAM -- 08:30AM 0 0 0 0 0 0 0 5 2 1 1 t l  

08:30AM - 05.45AM 0 0 0 0 0 0 0 5 2 1 1 ; !I 
08:45AM -- 09.oOAhI 0 0 0 0 0 0 0 8 4 1 1 ---- _I' 

09:ooAM - 09:lSAM 0 0 0 0 0 0 0 9 5 1 2 0 
09:lSAM - 09:30AM 0 0 0 0 0 0 0 10 5 
09:30AM - 09:45AM 1 0 0 0 0 0 0 10 6 
09:45AM - 1o:ooAM 1 0 0 0 0 0 0 12 8 2 

- 
1 
1 
3 
1 
7 
9 
9 
14 
17 
18 
20 
27 
31 
33 
35 
38 
i J  
17 
53 
56 
65 
68 
70 
75 
78 
81 
87 
87 
93 
91  

JOI  
104 
105 
109 
114 
116 
116 
116 
118 
118 

-- 

_- 

_- 

-- 

- 

e__ 
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B a v m e t r i c s T r  a-f-fie R e s  o u r c e s 
INTERSECTION TURNING MOVEMENT SUMMARY < 

DAY: FRIDAY PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7.2002 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER. SUNNY 
FILENAME: EAOBLV53 - E-W Approach: EAST AVENUE JURISDICTION: LIVERIMORE 

PEAK HOUR: 104SAM TO l l 4 S A M  

A R R I V A L I X L L L M E S  
0 t HEAVY 3-AXLE 0 1  0 1  

- -. --- -- - S U R V E Y  D A T A  
0700Ah4 -- 07 IS AUT-  0 0 7-r-r- 0 1  0 1  - 0 0 0 1) 

I 1  
0 . " 0 0 0 0 0 0 0 

0 0 0 
0 0 0 0 1 0 0 0 . 0 

07.15 A .  - 07:30AM 
07:30.4M - 07.45 AM 0 
07:45 AM -- 08:OOAM 0 0 0 
08:rx)AM - 08:ISAM 0 0 0 0 0 0 0 1 0 0 0 I 1  
08:15AM - 08:30AN 0 0 0 0 0 0 0 1 0 0 0 j I1 

08:30AM - 08.45AM 0 0 0 0 0 0 0 1 0 0 0 ; o  
08:45 AM -- 09:OOAM 0 0 0 0 0 0 0 1 0 0 
09:OOAM - 09:ISAM 0 0 0 0 0 0 0 2 0 0 1 ' 0  
09:!5Ah4 - 09:30AM 0 0 0 0 0 0 0 2 0 0 1 . u  
09:3OAM - 09:45AM 0 0 0 0 0 0 0 2 0 0 2 0 

0 1 0 0 .  0 
--. - 

1 :  
i 

0 ' 

_p_ 

0 
0 
I 
I 
I 
I 
I 
I 
J 
3 
4 
J 

J 

J 
J 

6 
7 
7 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

I I  
J J  
I 1  
I J  
12 
I2 
12 
It 
I2 
I2 
13 
13 

-- 

-- 

~ 

.- 

- 

- 
-SI.) 2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S I 0  2 3 2 - 1 2 7 1  f S F / P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1  7 
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INTERSECTION TURNING MOVEMENT SUMMARY 

EAST AVENUE JURISDICTION: LIVERMORE 

1 I .  1s A!! 

_ a  



B a - v m e t r i c s  T r a f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVEKMORE LAB TIS SURVEY DATE: DECEMBER i ,2002 DAY: FRIDAY 
SURVEY TIME: 7:OO AIM TO 5 0 0  PM WEATHER: SUNNY -- N-S Approach DRIVEWAY 8 

E-W Appronch EAST AVENUE JURISDICTION: LIVERMORE FILENAME: -- _._____ EA08LV54 
PEAK HOUR: 

W A L  I D m  E-YQUhIEs 
0 1  t HEAVY 4-AXLE 0 1  0 1  

I 
NORTH 

I 
0 1 (I 

1 : ;  - .  

0 0 o ' q :  0 

07:ISAM --- 07.30AU 0 . 0 0 0 0 0 
07:30AM -- 07.4SAh4 0 0 0 0 0 0 
0745AM - 08.00Abf 0 0 0 0 0 0 0 1 0 
08:WkU 08:15AM 0 0 0 0 0 0 0 1 0 I 

08.15AM - 08:30Ah4 0 0 0 0 0 0 0 I 0 
08:30AM --- 0S:JS AM 0 0 0 0 0 - 0  0 ' 1  0 0 L ,I 

08:kSAM - 09:OOAA.f 0 0 0 0 0 0 0 1 0 0 
09:ooAM -- 09.1sAM 0 0 0 0 0 0 0 1 0 1 
0 9 . 1 S A h 4  - 09.30Ah4 0 0 0 0 0 0 0 1 1 1 3 
0330 AM --- 09.15 Ah4 0 0 0 0 0 0 1 1 1 z 0 

10:00Ah4 - I0:ISAM 0 0 0 0 0 0 0 3 1 -1 
10.15AM --- 10:30AM 1 0 0 0 . o  0 0 3 1 
10:30AM -- IO:4SAM 1 0 0 0 0 0 0 4 2 1 S 

I I : r n A M  l I : l S > . b l  1 0 0 0 0 0 0 4 2 I [ >  

11:45AA4 - I2:WPM 2 0 0 0 0 0 0 5 2 ,  1 h 
12:OOPM -- I2:ISPM 2 0 1 0 '  0 0 0 6 2 1 1  h 
I2:lcPM 1230PM 2 0 1 0 0 0 0 1 6  
12.30PM - 12.45Ph4 2 0 1 0 0 0 0 6 2 
12:45PM -_- 01:OOPhf 2 0 I 0 0 0 0 6 2 1 ,  6 
01:OOPM --- 01.ISPM 2 0 1 0 0 0 0 7 2 1 7 

0 7 . 2  s I 

8 2 I 0 
0I:ISPM ---- Q1:30PM 2 0 1 0 
01:30PM -- 01:45PM 2 0 1 0 
01.45 PA4 --- 02:OOPh4 2 I 0 1 0 0 0 
02:OOPM - 02:ISPM 2 0 1 0 0 0 0 8 2 1 8 0 

M:15PM - 02:30PM 2 0 1 0 0 0 0 8 2 1 S 0 
02:30PM -- 02:45PM 2 0 1 0 0 0 0 9 2 1 1 8 . ( 1  
02145PM - 03:OOPhf 2 
03:OOPM - 03:lSPM 2 0 1 0 0 0 0 9 2 1 9 0 

1 

- 2  . .i 

. 

09:45AM -- 1o:ooAM 0 0 0 0 0 0 0 1 3  1 1 3 

I 

10.45Wf 11.ooAh4 1 0 0 0 0 6 0 4 1 2  1 1 5  

0 0 4 2 : / 1  

2 : 1 :  
1 1 . 3 O A b f  1 0 0 0 0 

11:30AM -- II:.ISAM 2 0 0 0 0 0 0 4 2 

L 

8 2 1 ,  

0 1 0 0 0 0 9 2 1 L-,-l!.. . 

- 
0 
0 
I 
I 

I8 

3 7  -- .- 
I' 
?7 ' 

I3 
-_ 

. .  
23 -.- 

S F / P E N I N S U L A :  ( 4 1 5 )  750-1317 A L A M E D A :  ( 5 1 0 )  1 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) : 3 2 - 1 : 7 1  
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7,2002 DAY: FRIDAY 

N-S .4pproach: DRIVEWAY 8 SURVEY TIME: 7:OO A M  TO 5 0 0  PM WEATHER SUNNY 

PEAK HOUR: I0130PM I TO 1023OPM 

E-W Approach: EAST AVENUE 

HEAVY 5 - A a E  0 1  0 1  0 

1 1  0 1  0 1  

DRIVEWAY6 

11:4SAM 12:OOPM 1 0 1 0 0 0 0 7 1 2 9.-. . 0 
11:30AM - 

12:OOPM - I2:lSPM 1 0 1 0 0 0 0 8 2 2 IO t l  
12:lSPM - 123.0 PM 1 0 1 0 0 0 0 8 2 2 12 IJ 

12.30PM - 12:4SPM 1 0 1 0 0 0 0 10 2 2 12 IJ 

12:lSPM -- 01-00PM 1 0 1 0 0 0 0 10 3 2 13 , 0 
01.00PM -- 0I:lSPM I 0 1 0 0 0 0 11 4 2 13 I). 

01:lSPM --- 01:30PM 2 0 1 0 0 0 0 11  4 2 13 ' O 
01:3OPM - 01:4SPM 2 0 1 0 0 0 0 13 4 2 13 I 0 
01:4SPM - 

15 ' 0 02:OOPM - . 021SPM 2 ' 0 1 0 0 0 0 18 4 2 
02:lSPM - 02:30PM 3 0 1 0 0 0 0 19 4 2 
02:30PM -- M:45PM 3 0 2 0 0 0 0 19 4 2 
02.45PM -- 03:OOPM 3 
03:WPM - 03.1SPM 4 0 2 0 0 0 0 20 4 2 16 ' O 
03:lSPM - 03:30PM 4 0 2 0 0 0 0 21 4 2 16 I 0 
03:30PM - 03.4SPM 4 0 2 0 0 0 0 21 4 2 16 0 
03.4SPM - 04OOPM 4 0 2 .  0 
04:OOPM - W.15PM 4 0 2 0 0 0 0 22 4 2. 17 0 
W l S P M  -- 04:30PM 4 0 2 0 0 0 0 22 4 2 17 0 
04:MPM - M4SPM 4 0 2 0 0 0 0 22 4 2 1s 0 
04:45PM - 0S:M)PM 4 , 0 2 0 0 0 0 22 4 ,  2 1s 0 

02:00PM 2 0 . 1  0 0 0 0 16 4 2 '4 i - t r  
15 I 0 

l5 I O 
0 2 0 0 0 0 19 4 .  2 15 o - .  

0 0 0 21 4 2 16 ?- 

- -_= 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
5 
6 
7 
8 

1.3 
15 
16 
18 
' 0  
21 
21 
26 
18 
30 
32 
33 
35 
39 
42 
14 
15 
45 
48 
49 
19 
49 
51 
51 
5,' 
52 

.~ 

__ 

-~ 

.- 

-- 
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INTERSECTION TURNING MOVEMENT SUMMARY 

03:30PM - M3OPM 
03:45PM - W4S PM 

S F I P E N I N S U L R :  ( 4 1 s )  1 1 0 - 1 3 1  7 A L A M E D A :  (J10) 2 3 3 - 2 2 9  2 C O N T R A  C O S T A  : ( S I  0 )  > 3 2 = 1 2  ? I  
L .  

.a 



B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  - 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 7,2002 DAY: FRIDAY 

N-S Appronch: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO SO0 PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HOUR: 

t HEAVY %AXLE 0 1  0 1  0 

NORTH 

LIVERMORE FILENAME: EAOSLV56 

0 1  0 

S U R Y E Y  

0915AM -- 09:30AM 0 0 0 0 0 
09:3OAM - 09:45AM O 0 0 0 0 
09:4sAM 1O:ooAU 0 0 0 0 0 
1o:ooAM -- 1O:lSAM 0 0 0 0 0 
I0 : ISAM - 10:30AM 0 0 0 0 0 
10~30AM - 10:15.4M 0 0 0 0 0 
10145AM - Il:00Ah.I 0 0 0 0 0 
1l:OOAM -- 1l:ISAM 0 0 0 0 0 
1I:lSAM --_ 11:3OAM 0 0 0 0 0 
11:30AM - l l:4jAM 0 0 0 0 0 
ll:45AM - 12:oOPM 0 0 0 0 0 
12:WPM - 12:15PM 0 0 0 0 0 
I2:ISPM - 12:30PM 0 0 0 0 0 
12:30PM - 12:4SPM 0 0 0 0 

01:lSPM - 01:30PM 0 0 0 0 0 
01:30PM - 01:45PM I 0 1 0 I 0 I 0 1 0 
01:45PM - 02:OOPM 0 0 0 
0?:00PM - 02.ISPM 0 0 0 
02:ISPM - 0230PM 0 0 0 
02:30PM - 02:15PM 0 0 0 

* 0 

02.4SPM - 03.00PM I 0 I 0 1  0 1  0 1  0 
03.00PM - 03:lSPM I 0 I 0 1  0 1  0 1  0 

03 45 PM 0400PM 
W00PM 04 ISPM 
04 15PM - W30PM 
WMPM - W4SPM 0 
W4SPM - OSWPM 0 

* 
0 

D A T A  

S F I P E N I N S U L A :  ( 4 1 s )  7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  COSTA: ( 5 l O ) Z 3 , - 1 ~ 7 1  
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 D A Y  MOYDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUXXY 

E-W Approach EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAO'ILVIT 
PEAK HOUR: 

A R R I V A L R E  VOLUWLS 
0 t TOTAL VEHICLES 0 1  0 1  

I I 
NORTH L o r 9 1  

07 15 .L\4 07 3O.W 
073UAM 0 7 3 S M f  
0735AM --- 080OAA4 
os 024 ---- 08 15 Ah4 
08 1 S A M  08 30 AM 
083OAM 084SAM 
08 45AM --- 09OOAM 
09OoAM -- 091SAM 
0 9 1 S A M  0 9 3 O A M  
093OILM 0945Ah4 
0 9 : 5 A M  1oM)AM 
lOo0AM I O  15AM 
I O l S A M  103OAM 
l030Alvl I O J S A M  
10.45 A?? 11.OOAh4 
ll:OOAM -- l l :15AM 
1I:ISAM - 11:30AM 
11:30AM - II:45AM 

12:OOPM 12.15PM 
l ? l 5  PM 12:30 PM 
12.3irPM - 12:45PM 
12.45PM 01:OOPM 
01.OOPM 0I.ISPM 
01 ISPM -- 01:30PM 
0130PM - ,01:45PM 
01.45 PM -- 02:OOPM 
02:OOPM - 02:15PM 
02.15 PM 02130fM 
02:30 PM -_- 02.45 PM 

1145AM - 12.00PM 

03 OOPM 03 I5PM 
03 ISPM - 0330PM 
0330PM - 0345PM 
0345PM -- WOOPM 
04OOPM - 04lSPM 
0415PM - 04 30 PM 
0430PM - 04 45 PM 
0445PM - 05OOPM 

E# 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0. 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .O 

0 1  0 1  0 

DRIPEWAY 7 
; ..---.; 

TOTAL 
_= HI@l-  - 1 0 s  

- _c_i__. - S U R V E Y  D A T A  
07 iH) .4bI 07 1 5 . W  0 1  0 7  0 w 3 29 I 0 1  0 1  91 I 1  

: 1 iiy ~ I 1  :: 
0 0 0 0 5 66 0 
0 0 0 0 8 100 0 
0 0 0 0 9 139 0 0 
0 0 0 0 10 184 0 0 4 3  I 
0 0 0 0 10 22 1 0 0 500 
0 0 0 0 10 255 0 0 554 4 
0 0 0 0 12 292 0 0 60' 5 
0 0 0 0 25 330 0 0 646 5 
0 0 0 0 30 356 0 0 689 ! 
0 0 0 1 32 375 0 0 710 5 
0 0 0 I 34 394 0 0 744 c 
0 0 0 3 36 415 0 0 767 0 

0 0 0 7 40 450 0 0 
0 0 0 9 40 470 0 0 
0 2 0 12 43 485 0 0 
0 2 0 12 47 502 0 0 
0 3 0 16 50 530 0 0 
0 4 0 19 54 549 0 6 
0 4 0 22 - 57 577 0 0 
0 5 0 24 59 60 8 0 0 
0 6 0 27 61 622 0 0 
0 7 0 33 64 667 0 0 
0 8 0 43 67 692 0 0 
0 10 0 45 68 718 0 0 
0 12 0 46 75 742 0 0 
0 13 0 49 77 768 0 0 
0 16 0 50 78 789 0 0 
0 16 0 52 79 807 0 0 

-. 

0 0 0 4 39 43 1 0 0 I 785 7 
803 7 
825 x 
838 . 11) 

871 I ( I  

90 8 I f )  
954 I I  
993 I 3 

-. .. 
1,024 1: 
1,044 I4  
1,078 I IS 
1,106 , IS 

1.147 : 1') 
1.166 20 
1,179 22 

__I. . - 

1.133 , I6 

--- 
1,198 , 22 
1.207 , 22 
1,228 1 2 z  

1.324 
1,348 
1,367 

-- 
1f9 
255 
368 
J99 
62.T 
733 
6123 
p10 

1.006 
1.080 
1.123 

1.227 
1.266 
1.307 
I..l.T2 
I ..i 90 
I.4J.r 
1.517 

1.666 
1.733 
I. 7i4.  

1.931 
1.990 
2.041 
2.093 
2.13.1 
2.1 74 
2.219 
2,268 
2.326 
2.404 
2.490 
_._ ' CSl 
2.666 
1.769 
2.863 
2.977 

- -- 

I .-'PI_ 

I= 

. .- 

- 

- 

- 
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B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

-- 

SURVES DATE: DECEMBER 10,2002 DAY. MOKIIAY - -_-__ PROJECT: LAWRENCE LIVERMORE LAB TIS - 
SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: StiNNY -_ N-S Approach DRILXW'AY 7 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HOUR: 0700AM I TO 08OO.AM 

ALTO ONLY 0 1  o [  0 T 
I 

NORTH 

EASTAVENUE 
1 0 1  0 1  0 

DRI PE W.4 Y 7 

JVERkIORE FILENA5lE: EA07LVIA 

AL / D m m U W  

12:30PM - 12.45 PM 

01.45PM --- 0?:00PM 
02:OOPM -- . 02:lSPM 
02:15 PM -- 02:30PM 

03:3OPU - 03:45PM 

04:30PM - 01:45PM 

3 S F I P E N I N S U L A :  C I S  7 5 0 - 1 3 1  7 I) C O N T R A  C O S T A :  S I 0  : 3 : - 1 : 7 1  



B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  I 

INTERSECTION TURNING MOVEMENT SUMMARY 
PROJECT: LAWRENCE LIWRMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY !I 

li N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO Ah1 TO 5:OO PM H'E.4THER: SUNNY 

E.W A p p r o n L  EAST AVENUE 
L 

b 

1 19 92 0 
O I E I  7 73 0 0 1 CIS 

8 1 6 3 1 ;  0 I18 

0900AM IOWAM 0 0 0 
0915AM 1 0 I J h M  0 0 0 0 I 
0930AM -- 103OAM 0 0 0 0 0 3 5 61 0 0 8 0 

LOWAhi -_- I I W A M  0 0 0 0 0 5 1 58 0 0 6 2  
I O I S A M  -- I I  I S A M  0 0 0 1 0 5 3 56 0 0 54 i 
IO3OAM - II3OAM 0 0 0 1 0 4 0 56 0 0 69- 

2 0 1 2 62 0 9.1 I O P J A M  - 11a5Ah4 0 0 0 

0945AM - I04JAM 0 0 0 0 0 5 3 M) 0 0 'L . I 

I20DPM 0 0 0 2 0 ! 7  



B a v m e t r i c s  T r a f - f  i c  R e.s o u r c e s 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach: DRIVEWAY 7 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILEKAXIE: EA07L.Vl2 

SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SU?INY -~ ---___ 

PEAK HOUR: 

HEAVY 2-AYLE 2 1  0 1  0 1  

- 
0700AM -- 07 15AM 
07 l5AU -- 07 30 AM 
0 7 3 0 . W  07 -IS AM 
0745Ah.i os 00 AM 
0 8 W A M  OS 1 5 A N  
0 8 1 5 A M  -- 0 8 3 0 k M  
0830Ah.i - 0 8 4 5 A M  
0845AM - 0900AM 
0900XM 0915AM 
09 l5AM 09 30 AM 
0930AM 09 45 AM 

I O I S A h 4  I O  3 A$$ 
10:30AM 10-45 AM 
10:45AM -- 11:oOAbl 
11:M)AM -- 11.ISAM 
11:15.4M 11:3OAM 
11:30AM 11:45AM 
II:45AM --- 12:WPM 
12:OOPM - I?:l5PM 
I2:ISPM 12.30PM 
12.30PM 1245PM 
1 2 4 P M  --- 01.WPM 
01.00PM 01.ISPM 
01:lSPM -- 01:30PM 
01:30PM - 01:45PM 
01:45PM -- 02:00PM 
02:OOPM -- . 02:lSPM 
02:lSPM - 02:30PM 
02:30PM - 02:45PM 
02:45PM - 03:oOPM 
03:oOPM -- 03.15PM 
03:ISPM -- 03-30PM 
03:30PM -- 03.45PM 
03:45PM - 04:OOPM 
04:00PM -- 04:15PM 
04:lSPM -- 04:30PM 
04.30PM - 04:45PM 
M.4SPM --- 05:oOPM 

-_ 
0 ; o  

2 O I :  

6 0 

10 0 

L L O .  

36 
37 
42 

46 
46 
47 

48 0 
48 
48 

_- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
_I 

5 1 
5 1 
6 1 
1 1  1 
14 1 
18 1 
19 1 
22  1 
24 1 
24 1 

. 

26 1 
28 : 

_ _ .  

29 1 
29 , 

__- 29 . : 
50 
30 
30 ! 3 
32 
35 : .2 

36 3 
37 ; 3 

# .  

-. 

1 

6 
R 
11 
I( 
17 
1 7  
11 
<2 
.15 
45 

57  
65 
70 
7.: 
79 
12 
YO 

Y7 
97 
99 
102 
108 
I I3 
J IS 
117 
117 
118 
119 
131 
122 
122 
122 
124 

_- 

( 7  .- -- 

__ 

vi - 

.- 

5 
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE L.AB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach: DRII'EWAY 7 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIYERMORE FILENAME: EA07LV13 
PEAK HOUR: 1045kV TO 114SAM 

W - A L  ! W E  ~ O U l E S  
0 1  1 t HEAVY 3-AXLE 0 1  

I 
NORTH 

I I 
EASTAVENUE 

0 1  0 1  0 

DRIWWAP 7 

09:ISAM 
09 30.4h4 

11:30AM -- 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

c__ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

--_I 

-- ___ 

7 

.I 

.I 
5 
5 
8 
9 
10 
11 
12 
12 
13 
I J  
I J  
14 
IS 
IS 
IS 
1 7  
17 
17 
17 
17 
17  
17 
18 
20 
30 
20 
20 

- 

_- 

- _ _  

- 



B a v m e t r i c s  T r a f f i c  R e s o u r c e s  e 
INTERSECTION TURNING- MOVEMENT SUMMARY < 

I I IS AM 

07 30AM -. 0830hM 0 0 0 0 0 0 0 0 0 
07 4JAM - 0845AM 0 0 0 0 0 0 0 0 0 0 
OBWAM -- 0900AM 0 0 0 0 0 0 0 0 0 0 

OS-lOkU - 0930AM 0 0 0 0 0 0 0 1 0 0 

090aAM IOOOAM 0 0 0 0 0 0 1 2 0 0 ,  
W ISAM - 101JAM 0 0 0 0 0 0 1 2 0 0 1 :  

M I I S A M  -- W I S A M  0 0 0 0 0 0 0 0 0 0 I :: 
084J4M - OY454M 0 0 0 0 0 0 0 1 0 0 1 ;  



B a v m e t r i c s  T r a f - f  i c R e s o u r L e  s 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER i o .  2002 DAY: MONDAY 7 
SURVEY TIME: 7:OO AM TO S:OO PM WEATHER: SUNNY -1 N-S Approach: DRIVEWAY 7 

E-W Appronch: EAST A\'ENUE JURISDICTION: 
PLAY HOUR: 

0 t HEAVY J-A?(LE 0 1  0 1  

I 

I%OI<rH 

DRIVEWAY 7 

Ln-ERhf ORE FILENAME: EA07L\'lJ 1 

1045AM -- ll.OOAM 
l l :oOrui  -- l l . 1 5 A M  
II.IS.&U - 11 30AM 
11.3OAM 11 15 Ah4 
1 1 45 Ah1 12:O" PM 
12:OOPM 1215 Ph4 
12 I5PM l23OPM 
1230PM 1245PM 
12 15 PM 01 OOPM 
01 OOPM 01 15PM 
01 ISPM -- 01 30PM 
01 30PM -- 0145PM 
0145PM - 0200PM 
02oOPM -_ 021SPM 
02 ISPM 0230Ph.I 
02 30 PM 02 45 PM 
0245PM 03 00 PM 
0300PM - 03 ISPM 
03:lSPM -- 03.30PM 
03:30PM - 03.45Pbl 
03:45 PM - 04.OOPM 
W W P M  - W15PM 
0 4 I S P M  - 04 30 PM 
0430PM - 044JPM 
W45PM 05 00 PM 

I. 
0 -  

---. 

0 
0 
0 
0 
1 
1 

.___ 

- .- 
'I 

7 

5 
5 
1 

5 
6 
9 
IO 
11 
11 
13 
I S  
15 
15 
15 
I S  
16 
16 
17 
17 
17 

- -_- 

_- 

--- 

--- 

18 
18 
18 
18 
18 
19 
19 
1 9  
1 9  
19 

-- 

- 
2 A L A M E D A :  S I 0  '33-229 2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 : 7 1  
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B a v m e t r i c s  T r a f f i c  R e s . o u r c ’ e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach DRIVEWAY 7 SURVEY TIME: 7:Do AM TO 5 0 0  PM WEATHER: SlINNY 

E-W Approach: EAST AVEPiUE JURISDICTION 
PEAK HOUR: 

1 t HEAVY 5-AXLE 1 1  0 1  

I 

NORTB 

FILENAME: E.407LV15 JVERMORE 

VOLL?\-LF;S 

2 1  2 

0 7 l j A M  - 0730AM 
073OAM 0745AM 
0745AM 08 OOAM 
08OOAM -- 08 1 5 A M  
08 IS AM 08 30Ah4 
08 30AM -- 08 45 rtLI 
08 45AM 09ooAbf 
09 00 .AM ------ 09 15 AM 
0915AM 093OAM 
0930AM -- 0945AM 
0945AM I O o O A M  
I O O O A M  ---- IO I5 AM 
I015 AM --- 1030AM 
I030AM -- 10 45 AM 
I045AM 11 OOAM 
I l o O A M  - I 1  I S A M  
11 15AM ---- 11 30.w 
I130AM -- 1145AM 
11 45AM .--* 12 00 PM 
1200PM -- 1215PM 
12 l5PM -I--- 1230PM 
1230PM --- 1245PM 
1245PM ---- 01:OOPM 
O1:OOPM --- 01:lSPM 
01 l5PM -- 01 30PM 
01 30PM --- 01 45 PM 
0145PM --- OZOOPM 
02OOPM --- 02 15PM 
02 ISPM -- 02 30 PM 
0230PM --- 0245PM 
02:4SPM 03:oO PM 
03:oOPM - 03:lSPM 
03 15PM -- 03 30 PM 
0330PM - 0345PM 
0345PM - WWPM 
04OOPM - WI5PM 
04ISPM 043OPM 

0445PM - OSWPM 
0430PM - 0445PM 

=- 
0 
0 
0 
0 
1 
J 
3 

__ 

J !  

J 
5 
7 
9 
io 
IO 
13 

15 
18 

.- 

/L 

7 7  
_ <  

2< 
I S  
26 
30 
33 
34 
35 
36 
3 7  
38 
39 
39 
40 
42 
42 
43 
45 
46 
46 
d 8  
49 

_- 

_- 

- 

- 

- 
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B a v m e t r i c s  T r a f - f i e  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LA\VRENCE LWERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: hIONDAY 

N-S Approach: DRIVEWAY 7 SURkTCY TIME: 7:OO Ab1 TO 5:OO PM WEATHER: SrNNt  - 
FILENAhlE: E.-\O7LV16 E-W Approach: EAST AVENUE JURISDICTION: 1,IVERMOKE 

PEXK HOUR: LO945Al.4 TO 104S.LM 1 

P 

07 30AM ------ 

OS 1 5 A M  

1looPSvI 0 j 0 0 0 0 0 
11  1s.m 0 0 0 0 0 0 0 I 

11 15- -- I 1  301ui 0 0 0 0 0 0 0 1 
lI3UAh4 - IIJSAM 0 0 0 0 0 0 0 1 

12.15PM 123OPM 0 0 0 0 0 0 0 1 1  I 12.30PM 12.4SPMI 0 I O  I O  I O  I O  I O  I O  1 1  

01 45 PM O2OOPM 0 0 0 0 0 ' 0  0 2 
0 0 0 0 0 0 2 

02 15 PM 0230PM 0 0 0 0 0 0 2 
0 0 0 0 0 

_E_ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

- 

- 

__ 

- 

- 

- 

- 

- 

*- . ." 

0 0 i o  
0 1  3 j o  
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B a y m e t r i c s  T r a f f i c  R e s o u r c e s  ! 
- 

INTERSECTION TURNING- MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 10, 2002 DAY: MONDAY I PROJECT: LAWRJZNCE LIVERMORE LAB TIS 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SUNYY 
7 

E.W Approach EAST AVENUE JURISI 

07 30AM -- 07 4JAM 0 0 0 0 0 0 
0 7 4 5 ~ ~  -_ o a o o m  0 0 0 0 0 0 
O B O O A M  -_ u815.A.M 0 0 0 0 

0 0 0 0 
0 0 0 0 0 0 1 1 3 0 . 4 ~  -_ 0 8 4 5 ~ ~  

08 l 5 A M  --..- O83OAM 

084SAM WOOAM 0 0 0 0 0 0 
0 9 0 0 A M  --. -09 I5AM 0 0 0 0 0 0 
0 9 l S A h I  -- 093OAM 0 0 0 0 0 0 
0 9 3 0 A M  --- W 4 S A M  0 0 0 0 0 0 
C945AM --- IOOOAM 0 0 0 0 0 0 
1000AM -- I O I S A M  0 0 0 0 0 0 
I O I J I U I  --- 103OAM 0 0 0 0 0 n 
10.3OAM -__- l04SAM 0 ' 0  0 0 0 
I045A,W - l l .00AM 0 1 ," 0 0 0 0 
lI:M)AM -- 11:15AM 0 0 0 0 0 0 
11.1sAM I l.30AM 0 0 0 0 0 0 
lk30.4M 11:45 AM 0 0 0 0 0 0 
11:45AM -- 12:OO PM 0 0 0 0 " 0 
12:oo PM --I 12.15 PM 0 1 0  0 n i o i o  -- 

12.30PM 

1 2 3 0 P M  - 0130PM 0 0 0 0 0 0 
1145PM 01 45PM 0 0 0 0 0 0 
O l O O P M  -- O2OOPM 0 0 0 0 0 0 
Q I L S P M  - 0215PM 0 1 0  0 0 0 0 
01.30PM -- 0230PM I 0 1  0 1  0 1  0 1  0 1  0 
Ol:45PM - 02:45PM I . 0 1 0 1  0 1 0 1  0 1  0 
0 2 0 0 P M  - 0300PM 0 0 0 0 0 0 
0 2 I J P M  -- 03 IS PM 0 0 0 0 0 0 
0 2 3 0 P M  - 0J30PM 0 0 0 0 0 0 
0 2 4 5  PM _-_-_ 034SPM 0 0 0 0 0 0 
03oDPM -- 0400PM 0 0 0 0 0 0 
031SPM - (UISPM 0 0 0 0 0 0 
0 3 1 0 P M  - 04JOPM 0 0 0 0 0 0 
O34JPM - 0445  PM 0 0 0 0 0 0 
MOOPM - OSWPM 0 0 - 0  0 0 0 

ZTION: LIVERMORE FILENAME: EA07LV16 b 

$ S F / P E N I N S U L A :  4 1 s )  7 5 0 - 1 3 1 7  C O N T R A  C O S T . 4 :  S 1 0 ) 2 3 1 - 1 3 7 1  

. a  



B a_v m e t r i c s T r  a-f f i c  R e s o u r c e s 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HObR 07.15AM TO 081S.W 

TOTAL VEHICLES T 
I 

NORTH 

LIVERMORE FILENAME: EAOSLVlT 

VOLUMES 

1 . 0  I 0 1  

09.45AM -- 1o:ooAM 77 0 
10.OOAM - 10:lSAM 84 0 
10 IS AM ------ 10:3oAM 88 0 
1030AM -- l0:4S AM 93 0 
10.45AM 1l:OOAM 96 0 
l l :ooAM --- 1 1 : l S A M  100 0 
ll:15AM 11.30AM 108 0 
11:30AM - 11:45AM 118 0 
11.45AM -- 12:oOPM 137 0 
12:WPM 12:15PM 147 0 
I2:ISPM 12:30PM 155 0 
12:30PM -_ 12:45PM 161 0 
12:ASPM 0l:OOPM 173 0 
01:WPM 01 ISPM 182 0 

09:30AM 09:45 AM 
0 0 0 0 

69 i 0 0 0 0 
76 0 0 0 0 
78 0 0 0 0 
86 0 0 0 0 
89 0 0 0 0 
90 0 0 0 0 
95 0 0 0 0 
103 0 0 0 0 
105 0 0 0 0 
109 0 0 0 0 
114 0 0 0 0 
116 0 0 0 0 
118 0 0 0 0 

0I:ISPM ----- 01:30PM 187 0 124 0 0 0 0 
01:30Phf - 01:4SPM 189 0 124 0 0 0 0 
01:45PM -- 02oOPM 197 0 126 0 0 0 0 
02:WPM -- - 02:15PM 201 0 126 0 0 0 0 
02:lSPM - 02:30PM 205 0 130 0 0 0 0 
02:30PM -- 02:4SPM 205 0 136 0 0 0 0 
02:45PM 03:oOPM 207 0 144 0 0 0 0 
03:OOPM 03:lSPM 209 0 148 0 0 0 0 

153 0 0 0 0 
163 0 0 0 0 

03:lSPM -- 03:30PM 215 
03:30PM -- 03:45PM 216 
OWPM --- W:WPM I 219 I 178 I 0 1  0 1  0 1  0 
04:OOPM - 01:ISPM 1 223 1 0 1  194 I 0 1  0 1  0 1  a 
04:ISPM - 04:30PM 229 0 213 0 0 0 a 
04:30F'M - 04:4SPM 237 0 239 0 0 0 0 

280 0 0 0 0 

9.1 -7 

0 1.051 
0 i . l J0  
0 1.218 
0 1.270 

__ . .-- 5 73 

208 I 186 I 124 I 672 ' 0 
225 I 190 1 132 I 689 I 0 

138 704 ; 0 1.3317 
0 1 1A83 

237 194 
253 
269 201 
285 202 
300 204 
325 208 
343 210 
368 213 
394 219 
404 224 
428 246 

197 I 145 I 717 

3 1 1 0 )  S P I P E N I N S U L A :  6 1  1 7 5 0 - 1 3 1  7 2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S l O ) 2 3 2 - 1 2 7 1  
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I37 
147 
155 
I61 

1x2 
I H7 
I it!, 
137 
20 I 
205 
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207 
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211; 
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223 
u7 

I on 
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-- 173-, - 

-- 

- 

257 
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B a y m e t r i m  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach DRIVEWAY 8 -1 SIJRVEY TIXfE: 7:OO AM TO 5 0 0  PM WEATIIER: SUNN\’ 

E-W Approach EAST AVENUE JURISDICTION: LIVERMORE FILENAIVE: EA08LV1.1 
I 

EASTA l/ENUE 
I5 I O J  24 I 

D R I E R i l 1 8  

S L I R I ’ E Y  D A  

10:30AM -- 

0 1 5  0 I 0 
0 18 0 0 
0 22 0 0 
0 26 0 0 
0 33 0 0 
0 41 0 0 
0 48 0 0 
0 53 0 0 
0 56 0 0 
0 60 0 0 
0 63 0 0 
0 64 0 0 
0 69 0 0 
0 71 0 0 
0 78 0 0 
0 78 0 0 
0 79 0 0 
0 84 0 0 
0 91 0 0 
0 93 - 0 0 
0 97 0 0 
0 101 0 0 
0 103 0 0 
0 105 0 0 
0 111 0 0 
0 111 0 0 
0 113 0 0 
0 113 0 0 
0 116 0 0 
0 120 0 0 

0 132 0 0 
0 137 0 0 

0 128 0 0- 

0 222 0 0 
0 263 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

_I 

I 
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B a y  m e t r i c s T r a f-f i c R e s  o u r c e s 
INTERSECTION TURNING MOVEMENT SUMMARY 
-----=---=P- 8 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEhfBER 10,2002 D.41': MONDAY ----+ 
N-S Approach: DRIVELVAY 8 SURVEY TIME: 7:OO AM TO 5:UO PM WEATHER: SUKYY ----.Ai 
E-W Approach: EAST AV 

1230PM - 1245 I'M 3 0 4 
I Z 4 J P M  OI.WPM 12 0 2 

2 
6 
0 

01 W P M  01 I J P M  
01 I J P M  - 01 30 PM 
01 3OPM 01 45 PM 2 0 

0 0 0 0 21 4 
0 0 0 0 16 0 

0 0 0 0 1: 0 
0 0 0 0 12 1 

n 0 0 0 14 1 4 10 ' 11 

0 0 0 0 IS 0 8 9 
0 0 0 0 I I  1 2 23 

0 0 0 0 23 1 3 3 r - -  1 1  

0 0 0 0 3 4 4 13 
0 0 0 0 22 20 
0 0 0 0 8 17 
0 0 0 0 22 4 
0 0 0 0 I5 IO 
0 0 0 0 18 8 5 

0 0 0 0 IS 0 i 
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INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERhIORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MOND.Ak 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO A M  TO 5 0 0  PM WEATHER: SUNSY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EA08LV12 

PEAK HOUR. 1030AM TO I I  30hV 

p 
0 1  0 t HEAVY 2 - A a E  0 1  

8 1  0 1  3 

DRIVEWAY 8 

I 
NORTE 0 1  0 3  I 

14 I 11 . ' 

S U R V E Y  D A  i - 
07 00 AM --_-_- 07 IS AM I 0 1 0 1  o r  0 1  0 1  0 
07 IS A M  0730AM 0 0 0 
07 30 AM _----- 07 45 AM 0 0 0 
07iSAM ---- U 8 0 0 A M  0 0 0 
08OOAM 08 ISAV 0 0 1 
08 ISAV 08 30AM 0 D 1 
08 30 AM 0845AM 0 0 1 
0 8 4 S A M  0900AM 0 0 I 
0900AM -- 0915AV 2 0 1 
09 15AM 0930AM 3 0 3 
093OAM 0945AM 3 0 3 
094S.M l O 0 0 A M  4 0 4 
10ouAM 10 I5.W 8 0 5 
I O I S A M  103OAM 9 0 6 
1030AV 1045AM 12 0 6 
I O J S A M  - l l 0 0 A M  12 0 7 
I l O o A M  -- 11 15 AM 13 0 10 
I I  1SAV -- 11 30AM 15 0 lo 
1130AM - l l45AM 15 0 IO 
1145AiV - 1200PM 16 0 11 
I200PM - 1215PM 18 0 11 
I21SPM - 1230PM 19 0 11 
17-30PM -- 1145PM 20 0 12 
I245PM -- OIOOPM 20 0 12 
01 OOPM -- 01 ISPM 20 0 12 
01 15PM -- 013OPM 20 0 12 
01 30PM -- 01 4SPM 20 0 12 
01 JSPM -- O200PM 20 0 12 
0200PM - 0215PM 21 0 12 
02ISPM -- 0230PM 22 0 13 
0230PM -- 0245PM 22 0 15 
0245PM - 03 OOPM 22 0 15 
0300PM - 03 15PM 22 0 15 
03 15PM - 0330PM 22 0 15 
0330PM -- 0345PM I 22 I 0 I 15 
0345PM -- 04OOPM I 22 I 0 1  15 
0400PM - 04ISPM I 22 I 0 1  16 
04.ISPM 04.30PM 22 0 16 
04.30PM -- W U P M  22 0 16 
044SPM - 05OOPM 22 0 16 
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B a v m e t r i c s  T r a f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER IO, 2002 DAY: MONDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500  PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION 
PEAK H O b R  1015.A.M TO l l 4 S A M  I 

t HEAVY 3-AXLE 0 1  0 1  0 

NORTH 

EAS7.4 YENUE 
1 0 1  0 1  0 1  

DRIYEWAPB 

LIVERMORE FILENAAIE: _ _ _ ~  E:t08LV13 

. - \  

.' ... t 
. . ,: 
. - .  . . .- . .  

S U R V E Y  D A T A  

I 1  1 5 m  113OAM 1 0 0 0 0 0 0 4 

l l 4 5 A M  -- lZOOPM 1 0 0 0 0 0 0 5 
12OOPM 1215Ph.I 1 0 0 0 0 0 0 5 
12 lSPM -- 1230Plvf 1 0 0 0 0 0 0 5 
1230PM --_I 1245PM 1 0 0 0 0 0 0 7 
1245PM -- OIOOPM 1 0 0 0 0 0 0 7 
01 OOPM -- 01 ISPM 1 0 0 0 0 0 0 7 
01 I5PM -- 01 30PM 1 0 0 0 0 0 0 8 
01 30Ph4 --- 01 1 5  PM 1 0 0 0 0 0 0 8 
01 45PM -- O2ODPM I 0 0 0 0 0 0 8 
0200PM -- 02 15 PM I 0 0 0 0 I O  0 8 
02 15 PM ------ 02 30 PM 1 0 0 0 8 

1 1  3 0 . W  -- 1145cM.I 1 1 0  0 0 0 0 0 5 

07- 30Ph4 0245PM 1 0 0 
0 0 

0 8 
02JSPbl -- 0300PM 1 0 
03 OOPM - 03 1SPh4 1 0 0 
03 15 PM -- 03 30PM 1 0 0 0 0 0 8 

' 0 

mi 
1 0 1 '  
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B a y m e t r i e s  T r a f f i c  R e s o u r c e s  B is- INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY TIIME: 7:OoAiM TO 500 PM WEATHER: SUNYY , N-S Approach DRIVEWAY 8 

G W  Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EA0 

i’ ... - . _ _  --. a 0 OJ 0 1 0 1 -  
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B a v m e t r i c s T r  a f-f i c R e s o u r c e s 
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY - PROJECT: LAWRENCE LIVERMORE LAB TIS 
N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AIM TO 5:OO PM WEATHER. SUNNY 

E-W Appronch EAST AVENUE JURISDICTIOK: 
PEAK HOUR: 1055AM TO 1145AM1 
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  - 
INTERSECTION TURNING- MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach DRIVEWAY 8 SURVEY TIME: 7:OO A M  TO 5:OO PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 

t 
PEAK HOUR: 

HEAVY 5 - A X E  0 1  0 1  0 

NORTH 

0 1  0 1  1 

DRIVEWAY8 

JVERiMORE FILENAME: EA08LV15 

ARRIVAL I DEP 
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B a y m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LWERMORE LAB TIS SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENXME: EAOaLV16 - 
PEAK HOUR: 094SAM TO 1045tU.4 I 
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B a y m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

w 

i PROJECT: SURVEY DATE: DECEMBER 10,2002 DAY: MONDAY 
I1 c , 

N-S Approach: DRIVEIVAY 8 SURVEY TIME: 7:OO A M  TO 500 PM WEATHER: SCIN 

E-W Approach:- EAST AV 

- 07 
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I' 



' Truck Counts 

Locations 7 and 8 

Tuesday, December 1 1,200 1 
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B a - v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVEKWORE LAB TIS SURVEY DATE: DECEMBER 11,2002 DAY: TUESDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEPITHER: SUNNY 

P U P  HOUR: i o w m  TO (1130AM 

E-W Approach EAST AYENUE JURISDICTION: LIVEkMORE FILENAblE: EA07LVZA 
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B u v m e t r i c s  T r a f f i c  R e s o u r c e s  - 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRER’CE LIVERklORE LAB TIS SURVEY DATE: DECEMBER 11 ,2002 DAY: TUESDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY 

E-W Approach EAST AVENUE JURISDICTION: LIVERMORE FILENPIME: EA07LV22 
PEAK HOUR: 0700AM TO 0 8 0 0 A M )  

W A L /  DEP- 

4 1  6 
1 HEAVY 2-AXLE 4 i o /  0 

NORTH 

EASTAVENUE 
1 0  1 0 1  0 

DRIEWAY 7 

0 1  0 I 

0 0 5 0 
0 0 7 i o  

09:15AM - 09.30AM 0 0 0 0 0 0 
09:3OAU ._-- 09:45 AM 0 0 0 0 0 0 
09.45 AM ----- 1O.oOAM 0 0 0 0 0 0 5 
10:OOAM -- 10:lSAM 0 0 0 0 0 0 5 6 0 0 7 : 1  
10:ISAM - 10:30AM 0 0 0 0 0 0 6 8 0 0 I 
10:30AM - 10:45AM 0 0 0 0 0 0 7 11 0 0 

1 1  : 1 10:45AM 1l:oOAM 0 0 0 0 0 0 7 15 0 0 
I 
I 

11:ooAM - 1l:lSAM 0 0 0 0 0 1 8 17 0 0 
11:lJAM 11.30.4M 0 0 0 0 0 1 8 18 0 0 13 

IS : I 11:30AM ---- l 145 .M 0 0 0 0 0 1 10 22 0 0 
I 11.45 A M  1200PM 0 0 0 .  0 0 3 12 23 . 0 0 19 

12:oOPbl --- I2:ISPM 0 0 0 0 0 4 13 24 0 0 21 2 
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0 0 0 0 7 15 . 34 0 0 29 j 2 12:45PM - 0I:OOPM 0 

01:OOPM - O1:ISPM 0 0 0 0 0 8 16 35 0 0 29 2 
0l:ISPM -- 01.30PM 0 0 0 0 0 10 17 36 0 0 29 2 
01:30PM - 01:45PM 0 0 0 0 0 12 17 39 0 0 29 2 
01.45PM - 02.00PM 0 0 0 1 0 13 17 41 0 0 31 2 
02.oOPh.1 -- 02:15PM . 0 0 0 2 0 15 18 41 0 0 32 2 
02:15 PM .-- 02.30PM 0 , 0 0 3 0 IS 19 41 0 0 35 ? 
02:30PM --- 02:45PM 0 0 0 3 0 16 19 45 0 0 35 2 
0245PM - 03:oOPM 0 0 0 3 0 16 19 45 0 0 36 2 
03:OOPM - 03.15PM 0 0 0 4 0 16 19 45 0 0 36 2 
03:ISPM -- 03.30PM 0 0 0 4 0 16 19 45 0 0 38 2 
03:30PM .- 03:45PM 0 0 0 4 0 16 19 - 45 0 0 38 2 
03:45PM - W-OOPM 0 0 0 4 0 16 19 46 0 0 38 2 
MOOPM - 0 4 l 5 P M  0 0 0 4 0 16 19 46 0 0 39 2 
04:ISPM -- W30PM 0 0 0 4 0 16 19 47 0 0 39 2 
04:30PM - C4.45PM 0 0 0 4 0 16 19 49 0’ 0 40 2 

0 16 19 49 0 0 41 2 0445PM -- 0S.OOPM 0 0 0 .~ , 4  

0 0 7 1 0  
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B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SPRVEY DATE: DECEMBER 11,2002 DAY: TUESDAY - PROJECT: LAWRENCE LIVERMORE LAB TIS 
N-S Approach DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
P'EAKHOLR [ 07W.4h.I I TO !OS W A M  1 
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INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMOKE LAB TIS SURVEY DATE: DECEMBER 11,2002 DAY: TUESD.iY 

N-S .4pproach: DRIVEWAY 7 SURVEY TIME: 7:OOAM TO 500  PA4 WEATHER St!NNY 1 
E-W Approach EAST A 
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7 
I 

fioiriqr 

l t  

11 . 0 

0 1 6 
n 2 6 

G n 2 
0 3. 7 

2 8 

. _. - - 

' I I:: 

0 

0 1 0 1 7  
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B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING ~ MOVEMENT SUMMARY 

PROJECT: LAWRENCE LNERMORE LAB TIS SURVEY DATE: DECEMBER 11,2002 DAY: TUESDAY 

N-S Approach: DREEWAY 7 SURVEY TIME: 7:OO AM TO 5:OO I'M WEATHER: SUNNY 

E-W .4pproach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EA07LV26 
PEAK HOUR 1 1030A.M 1 TO [ I ~ ~ o A M ]  

Ems 
0 1  f 0 1  0 1  

I 
NORTH 0 1  0 I 

t 

--b 

07 IS AM 
0730AM 
07JSAh4 08WAlvI 
080OAhd - 08 15.4.M 

04:ISPM - 04.30PM 
04:30PM - 04:4SPM 

R V E Y  D A T A  
-i- 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

__ 

_ _  __ 
n 

7 

Y 
__ 

3 
3 
.? 
3 
3 

J 
3 
3 
J 
I 
I 
I 

5 
5 
S 
5 
5 
S 
5 
J 
S 
5 
5 
S 
S 

3-- 

__ 

- 
C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  S F / P E N I N S V L A :  ( C I S  ) 7 5 0 - 1 3 1  7 A L A M E D . 4 :  ( 5 1 0 )  2 3 3 - 2 2 9  2 
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B a y m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 11 ,2002 DAY: TUESD.-\Y 

- N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AIM TO 5:OO PM WEATHER: SUNNY 

P W K  HOUR: 

TOT.% VEHICLES 

09 1 5 A M  

103OAM 

1215PM -- 

01 ISPM 

02 ISPM - 
0230PM - 

0430PM -- 

f S F / P E N I N S U L A .  4 1  5 7 5 0 - 1 3 1  7 C O N T R A  C O S T A  5 1 0  2 3 2 - 1 2 7 1  - 
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- 

INTERSECTION TURNING- MOVEMENT SUMMARY L 

.~ 
2 I '. 

2 1 (; 0 , ,. 2 
4 1 1  , ' 3  

10.30AM -- 104JAM 1 0 4 0 0 3 
IO-4JAM 1l:WAM 4 0 3 0 12 
11:OCAM I I . ISAM 7 0 2 0 0 10 0 5 
II:IJAM ---_ Il:3OAM 14 0 I 0 0 6 0 3 
11:30A.M ---- 11:45AM 7 0 z 0 n 5 0 25 5 
11.41  AM .--.-_ 1200PM 23 0 8 0 0 ,  12 0 11 I I  

0 31 6 1) 21 . I ,  

0 13 5 1 2 4 
4 0 14 7 4 13 

u o a p b i  -_--- I;.ISPM 19 0 3 0 
1 2 1 5  PM 11.30 PM 7 0 3 0 
1230 PM 1 2 4 5  PM 0 2 0 0 I ?  

IS 
0 

12:UPM -- 01:WPM 10 0 0 0 0 14 0 19 8 
01:oOPw -_ 0135 PM 8 0 1 0 1 7  0 31 IO 4 21: ; : 
0I:lJPM --- 0 1 3 0 P M  0 0 0 0 12 0 21 1 9 IS , 
01.30 PM ------ 01.45 PM 1 0 5 0 0 8 0 1 7  0 5 23 
01.45 PM 0200 Phl 11 0 9 0 0 12 0 I 4  3 4 IS - 1 ,  

0200 P,M 0215 PM 6 0 5 0 0 16 0 23 - 1 1  b 

.-.- -!I fi 9 

3 Li ' : 1  _ _  . 

. I  ' 

7 

7 

I I IS AM 0 1  1 4  1 31 I 0 1  3 1  69- -.. - I 

11 30AM --_- 1130PM I 56 I 0 1  16 I 0 1 0 1  32 I 0 1  27 I 

- 
PROJECT: SURVEY DATE: DECEMBER 11,2002 DAY: TUESDAY LAWRENCE LIVERMORE LAB TIS --- 1 , N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SCNXk' :[ ' 

1 E-W Approach: EAST AVENUE , 



B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT LAWRENCE LKVERMORE LAB TIS SURVEY DATE DECEMBER 11,2002 DAY: TUESDAY 

N-S Appronch: DRIVEWAY 8 SURVEYTIME: 7 O O M  TO 5:OOPM WEATHER SUNYY 

AUTO ONLY p 

S F R  Y E  I' D A T A  
P - 

0 1 4 1  0 1  0 1  44 1 0 
117 15 A:bl 
07 30 AM 

OS 15AM OS 3 O A M  
083OAM --- 

IO I S M  
1030AM 

l l o o A M  -- I zi 1 0 4 5 . M  

11:lSAM -- 11:30ivvI 79 
11:3OAM -- 11.45AM 85 
11:45AM -- 1l:OOPM 105 
12QOPM - I2:ISPM 121 
I2.IJPM -- 12.30PM 128 
12:30PM - 12.45PM 130 

01.oOPM 0I.ISPM 143 
0I.ISPM -- 0130PM 145 
01:30PM -- O1.4SPM 145 
01:45PM -- 02:OOPM 154 
02:WPM 02:15PM 160 
02:15PM -- 02:309M 171 
02:30PM -- 02:45PM 180 
02:45PM -- 03-00PM 185 
03:WPM -- 03.15PM 190 
03:15PM .- 03:30PM 198 
03:30PM - 03:45Ph4 204 
03:JSPM -- 04:OOPM 209 
WOOPM - 04:ISPM 216 
M:lSPM - W30PM 233 
04:30PM - 04:45PM 238 
04:45PM - 0S:OOPM 241 

12:45PM - 01:WPM 135 

0 12 0 0 90 0 
0 15 0 0 130 0 
0 23 0 0 165 0 
0 24 0 0 203 0 

' 0  28 0 0 237 0 
0 30 0 0 250 0 
0 37 0 0 269 0 
0 41 0 0 283 0 
0 42 0 0 297 0 
0 46 0 0 3 14 0 
0 52 0 0 330 0 
0 54 0 0 342 0 
0 59 0 0 3S6 0 
0 63 0 0 359 0 
0 66 0 0 371 0 
0 67 0 0 381 0 
0 68 0 0 387 0 
0 70 0 0 392 0 
0 71 0 0 404 0 
0 80 0 0 412 0 

- 
10 
16 
26 
30 
42 
42 
56 
66 
70 
82 
86 
89 
94 
IO0 
108 
112 
126 
134 
158 
168 
197 
206 
220 
236 
264 
282 
2% 
308 
330 
343 
360 
372 
395 
426 
483 
5 29 
568 
634 
699 
742 

- 

- 

- 

- 

- 

- 

- 

- 

- 
28 
56 
74 
94 
119 
136 
140 
153 
164 
170 
180 
190 
197 
197 
197 
205 
207 
209 
212 
223 
228 
23 1 
236 
243 
253 
253 
253 
256 
257 
259 
26 1 
262 
263 
265 
265 
268 
268 
268 
269 
269 - 

161 680 0 
165 702 I) 

173 716 0 
178 739 0 
182 753 
193 756 0 
194 769 0 

781 1 0 

- "-- 

857 

_p 

155 
320 
1 77 
628 
801 
919 

1.017 
1.117 
1.194 
1151 
1.305 
1 . 3 3 -  
1.116 
1.152 
1.180 

1.572 
1.610 
1.661 

1.827 
1.876 
1.911 

2.071 
1.128 
1.181 
2.144 
2.308 
2.360 
2.d13 
2,169 
2,520 
2,568 
2.666 
2.753 
2.830 
2.944 
*a49 
3. I53 

-- 

- .- 

I .% 

I:= 

1: 985 

-- 

-- 

- 
7 S F / P E N I N S U L A :  4 1 . 5  7 5 0 - 1 3 1  7 co N T R  A cosrA:  1.51 0 )  2 3  2 -  I 2 7 I 
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Y 

e- 

$* 

.. 

_ -  

A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C 0 N T R A  C O S T A :  ( 5  I 0 )  2 3 2 - I I 7 1  I 

. .. 



B a v m e t r i c s  T r a - f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE DECEMBER 1 1 ,  ZOO? DAY: TVESDAY 

N-S Approach: DRNEWAY 8 SURVEY TJME 7:OOA.I  TO 5:OO P Y  WEATHER: SCNSY 

E-W Appronch: JUST A V E h i  JL"SD1CTIOX W E R M O R E  FILENAhIE: E.\OBl.\?Z2 

PEAK HObR 12.00NN TO 101:KJPM 

-IRE VOLMES 
- 

0 1  0 1  
/ E A V Y  2-AXLE 0 1  0 1  0 

NORTH - .  

-4: t 

DRIVE WA 1' 8 

S U R  YE I' D A T A  

0 
0 

12 15PM 1230PM 12 ! 0 
1230PM - 1245PM 13 0 
I ~ ? S P A I  --- 01 OOPM 16 0 2 

0 
0 
0 

01 OOPM ----- 01 ISPM 16 0 3 0 
01 ICPM 01 30Phl 16 0 3 0 

014SPM --- 03oOPhI 18 0 5 0 0 0 0 
0200Ph4 02lSPM 18 0 5 0 0 0 0 
02ISPM 023OPh.i 18 0 5 0 0 0 0 
0230PM 021SPM 18 0 5 0 0 0 0 
0245PM 03OOPM 1 8  0 5 0 0 0 0 

0 
0 
0 

03 OOPM - 03 ISPM 18 0 5 0 
03 ISPM - 0330PM 18 0 5 0 

q x  0 0 1 0  0 

01 30 PM 0145PM 16 0 5 0 ' 0  

03 30Ph4 -- O345PM 18 0 5 0 l o  
03:45PM ----- WOOPM I 18 I 0 1  5 1  O I O I O I  0 
04:OOPM -- C4:ISPM I 18 I 0 1  S I  0 1  0 1  0 1  0 

0 
0 0 

0 

04ISPh.i - W.3OPM 18 0 5 
0430PM - 04.45PM 18 0 5 
044SPM - 05:OOPM 18 0 5 0 0 ,  0 

S F / P E N I N S U L A :  ( 4 1 5  ) 7 5 0 - 1 3 1  7 A L A M E D A : - f f  C O N T R A  C O S T A :  ( 5 1 0 ) 1 . ? 2 - 1 2 7 1  4 
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INTERSECTION TURNING MOVEMENT SUMMARY 

0 -  I 0 -  I 0 J 0 l o l o l  0 I 0 1  ' q 

-~ H O U R L  I' T O T A L S  

I 

- 094s &i 

1 

L 

sr. 

; S F / P E N I N S U L A :  1 1 5  750-f317 C O N T R A  C O S T A :  / 5 1 0 ) 3 3 2 - 1 1 7 1  ' 



B a v m e t r i c s  T r a f f  i c  R e.s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

N-S Approach: DRIVEWAY 8 SURVEY T M E :  7:OO A!! TO 5 0 0  PM WEATHER: SUXNY 

E-W Appranch: EAST AVE:WE m i s d x c r r o t i :  LWERMORE 

PEAK HOUR: 1 ll.lS.4Jvl I TO 112:15PM 

HEAVY3- .4aE 0 1  0 1  0 

I 
NORM 

EAST.4 PENCE 
1 1  0 1  0 

DRIPEWAYB 

0 1  0 

~ 

S U R V E Y  D A T  

0 0 0 
0 0 0 

10~15 AM 103OAM 0 
10.3oAM 10.4  AM 0 
10.45 AM 11.ooAM 0 0 
I I : ix)AM 11:lS AM 0 0 0 0 0 0 
I1:ISAM 11:30AM 0 0 0 0 0 0 
11:30AM - 11:45AM 0 0 0 0 0 0 
11145 AM -- 12:WPM 1 0 '  0 0 0 0 
12:OOPM - 12:lSPM 1 0 0 0 0 0 

12:30PM -- 12-45 PM 1 0 0 0 0 1 0  

: / I  0 0 0 

12:ISPM - 12:30.PM 1 0 0 0 0 0 

1245PM - 01OOPM I 2 I 0 1  0 1  0 1  0 1  0 
01 OOPh4 01 ISPM I 2 I 0 

?___ 

0 
0 
0 
0 
0 
0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

0 ! 11 
0 ' (1 
- . 

I 11 

I 11 

1 1 

1 t i  
. 

S F / P E N I N S f f L A :  ( 4 1 5 )  7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5  IO) 2 3  2 -  I 2  7 1  
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_ -  
A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  I C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  I. 



B a v m e t r i c s  T r a f f i c  R e s o u r c e s  - 
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE WERMORE LAB TIS S L R W Y  DATE DECEMBER 11,2002 DAY: TUESDAY 4 
Y-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO Ah1 TO 5 0 0  PM WEATHER SUNPiY 

E-W Approach: EAST AVE.NUE 
PEAK HOUR: 1 0 3 0 M  TO 1130AM 

.JURISDICTION: WERMORE FILENAME EAOBLVLJ 

vo Lmm 
0 t HEAVY 4-AXLE [ o  I 0 1  

EA.V.4 IEiVL'E 
0 1  0 1  0 

DRIVEWAY8 

[ O I  0 ' I  NORTH 

[ 1 ! 0 :  

12:lSPM - 
12.30PM .- 

0I:lSPM -- 01:30PM 
01.30PM -- 01:45PM 

02:lSPM -- 
0230 PM - 
03:M)PM -- 
03:lSPM - 03:30PM 
03:30PM - 

W:lSPM -- 

2 

2 
3 1 
3 1 
3 I 
4 1 
S 1 
5 1 
5 2 
5 2 
S 2 
S 2 
6 2 
6 2 
6 2 
7 2 
8 2 
8 2 
8 2 
8 3 
8 3 
9 3 
9 3 
11 3 
11 3 
11 3 
11 3 
11 3 
11 3 
11 3 
11 3 

0 
0 

0 6 ; O  
0 6 1 0  

6 QL 

0 6 0 
0 
0 

0 7 0 
0 7 0 
0 7 0 
0 7 0 
0 7 0 
0 7 0 
0 8 0 
0 8 0 
0 8 0 
0 8 0 
0 8 0 
0 9 0 

0 7 :  02- 

1j1 

121 

1 
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INTERSECTION TURNING MOVEMENT SUMMARY 

H O V R L  I' T O T A L S  

3 A L A M E D A :  S I 0  2 3 3 - 1 2 9  2 C O N T R A  C O S T A :  5 1 0 ) 2 3 2 - 1 1 7 1  



B a v m e t r i c s  T r a f - f i c  R e s o u r c e s  - 
INTERSECTION TURNING- MOVEMENT SUMMARY 

N-S Approach: DRIVEWAY a SURVEY TIME: 7 : O O . M  TO 5:OO PM WEATHER: SUNNY 

E-W Approach EAST AVENUE JURISDICTION: 

PkAK HOUR: 

f HEAVY 5-iCxLE [ 0  j 0 1  0 

NORTH 

EASTAVENUE 
0 1  0 1  1 

DRIVEU.:4 Y 8 

IVERMORE FILENOIE: E.A08L\'25 

0 1  0 I 

07 l5AM -- 0730Abi 
0730.4tvi -- 07.45 AM 
0745AM - 0800Atvf 
0800AM -- 08 15.W 

0 
0 

08.15AM -- 08.30Ah4 
08:30AM -- 0 8 4 5 M  
08-45AM G9ooizM 
@-@)AM W - I S M  
W.15.4M 09 30 AM 
09:30A.h4 @ . G A M  

l o  0 
0 0 

1 0  0 
0 0 

1 0  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 + 0 

0 1 0  

0 

D A T A  

1 
6 2 1 ( 1  

7 3 0 

7 3 I 

7 3 I 

7 3 1 
7 3 L I  

(1 
8 3 2 5 0 
10 3 2 6 0 
10 3 2 6 (! 

I1  

I 3 2 1 5  I 

7 3 2 ! 

0 

12 I 0 
13 
13 3 2 
13 3 2 8 i o  
13 3 2 8 i o  

y S F / P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1 7  C O N T R A  C O S T A :  5 1 0 ) 2 3 ~ - l l ? I  
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B a v m e t r i c s  T r a f - f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT LAWRENCE LIVERMORE LAB TIS . SURVEY DATE DECEMBER 11 ,2002 DAY: TUESDAY 

N-S Approach: DRIVEWAY 8 SURVEY TJME 7:OO Ab1 TO 5:OO PM WEATHER SUNNY 

E-W Approach: EAST AVENUE JURISDICTION LIVERMORE FILENAME EA08Lb26 - 
PEAKHOUR: I 02 ISPM I TO (O; : ISPM/ 

E A V Y  >5-.4XLE I o  I 0 1 0  

l o ]  
DRI kEW.4 Y 8 

- 1  
NORTH 

AL I VOLIWES 

07OO.4M 07 I j i Y v I  
07 IS AM 07 30 AM 
I17 30 AM 07 45 Mvi 
074SAM _- O S O O A M  
08 OOAM 08 IS AM 
os IS AM ------ 08 30 AM 
08 30AM 08 4s .%I 
0845kM 09 OOAM 
09OO.W 0915AM 
09 I S A M  09 30AM 
0930AM - 0945AM 
0945AM I O O O A M  
l0OOAM -- I O  IS AM 
1015AM 103OAM 
1030AM -- IO 45 AM 
10-45 AM 11 COAM 
I 1  00 AM 1 1 . 1  .a1 
I I  1 5 A M  I I  3oAM 
l l30AM - I14SAM 
114SAM IZOOPM 
1200PM 1215PM 
IZISPM 12 30PM 
IS30PM 12 45 PM 
124SPM -- OlOOPM 
01 00PM 01 15PM 
01 15PM 01 30PM 
01 30PM -- 01 35 PM 
01 05PM 02OOPM 
02OOPM -- 02 I5 PM 
02 15PM - 0230PM 
0230PM - 0245PM 
0245PM -- 03OOPM 
03OOPM -- 03 15PM 
03 1SPM - 03 30 PM 
03 30PM - 0345PM 
0345PM - 0400PM 
04OOPM - C415PM 
0415PM - 0430PM 

C44SPM - OSOOPM 
W30PM - 0445PM 

; S F I P E N I N S U L A :  4 1 5  7 5 0 - 1 3 1 7  C O N T R A  C O S T A :  5 1 0  2 3 2 - 1 2 7 1  
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Truck Counts 

Locations 7 and 8 

Wednesday, December 12,2001 





B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY! WEDNESDAY 

N-S Approach: DRIVEWAY 7 SUR\XY TIME: 7:OO AM TO 5:OO PM WEATHER SUNNY 

FILENAME: E.AO7LV3T E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE -_ 

TOTAL VEHICLES 0 1  0 1  0 p t 
PEAK HOUR: 

I 
NORTB 

- 
0700AM 0715AM 
07 ISLU ---- 07 30 AM 
0730AM --- 0745AM 
0745AM - 08OOAM 
08M)AM 08 IS AM 
08 15.LM --- 08 MAM 
0830AM - O S J S A M  
0845AM -- 09M)AM 
09M)AM - 0 9 l S A M  
WISAM -- 0 9 3 O A M  
0 9 3 O A M  - 0 9 4 5 A M  
09.45AM - 1o.ooAM 
1 O . o O A M  -- 10.15AM 
I O : I 5 A M  --- 10:30AM 
10:30AM 1 0 4 5 A M  
10:45AM ll:M)AM 
1l:oOAM I 1 : l S b f  
II:15AM - ll:30AM 
11:30AM - I1:45AM 
ll:4Si&i -- 12:OOPM 
12:OOPM - I?:ISPM 
I2I5PM -- l 2 M P M  
1230PM -- 1245PM 
1245PM -- 01 WPM 
OIOOPM -- 01 ISPM 
01 ISPM - 01 30PM 
01 30PM -- 01 4SPM 
01:45PM - 02:OOPM 
02:OOPM - 02:lSPM 
0215PM -- 0230PM 
0230PM -- 0245PM 
02'45 PM --- 03.WPM 
03:WPM - 03:ISPM 
03 ISPM - 0330PM 
0330PM - 0345PM 
0345PM WOOPM 
OJOOPM --- W I S P M  
0415PM - W3OPM 
0430PM -- 0445PM 
0445PM -- OSWPM 

S U R  Y E  Y D A  T A  

0 0 0 0 0 0 43 314 0 0 
0 0 0 0 0 3 50 330 0 0 
0 0 0 0 0 4 58 347 0 0 
0 0 0 0 0 5 60 352 0 0 
0 0 0 1 0 8 66 365 0 0 
0 0 0 1 0 14 72 379 0 0 
0 0 0 2 0 15 75 400 0 0 
0 0 0 4 0 15 75 4 19 0 0 
0 0 0 5 0 17 77 438 0 0 
0 0 0 5 0 21 81 454 0 0 
0 0 0 6 0 26 81 466 0 0 
0 0 0 8 0 32 86 492 0 0 
0 0 0 9 0 35 87 517 0 0 
0 0 0 10 0 36 91 552 0 0 
0 0 0 12 0 38 93 5 89 0 0 
0 0 0 12 0 41 96 611 0 0 
0 0 0 14 0 45 98 639 0 0 
0 0 0 14 0 5 1  109 661 0 0 
0 0 0 15 0 54 112 688 0 0 
0 0 0 18 0 60 113 708 0 0 
0 0 0 22 0 66 116 734 0 0 
0 0 0 22 0 69 120 768 0 0 
0 0 0 24 0 69 121 802 0 0 
0 0 0 24 0 74 in a58 0 0 
0 0 0 24 0 77 123 908 0 0 
0 0 0 26 0 ,79 123 961 0 0 
0 0 0 26 0 83 123 1,020 0 0 
0 0 0 28 0 90 123 1,091 0 0 
0 0 0 31  0 92 123 1,161 0 0 

-.---_. 
59 I1 

136 I 1  

187 I 
261 : I 
336 ; I 
389 ! 2 
461 i 
519 ! 5 
543 i 

~ . .  

-- __ __ 
367 7 
587 X 
599 J 
614 IO 
62 1 IO 
630 I I  
634 I 
653 I.! 
674 I4 
692 I 4  
724 I 0 
740 I I. 
772 1'1 

806 -1, 

829 ? I  
844 C &  

884 ! 23 

-- 

__-  - 

3 7  
-.- 

864 , &? .: 

902 1 2-1 

933 I 26 
921 p- 
945 j 28 
964 j 29-- 
978 I 29 

1.050 
1,073 
1,090 

.- 
I00 
I P 9  
I 78 

J PJ 
.w3 
687 
7 76 

8.1 7 
SIl2 
917 

1.1107 

1.1158 

I . I J I  
1.180 
1.219 

/..?I7 
1.3 70 

3 7 1  

-- 

V 6 L  

:.nJo 

: . ( I 5  

I .  2 7 7  

1.355 
1.619 
1.667 
1.723 
1.781 
1.828 
1.871 
1,931 
1.986 
3.043 
2.128 

3.355 
3.152 
2.541 

S P / P E N I N S U L A :  ( 4 1 5 )  7 5 0 - 1 3 1  7 A L A M E D A :  (JIO) 2 3 3 - 2 2 9  2 C . O N T R A  C O S T A :  (SI0)232-12 7 1  
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B a v m e t r i c s  T r a - f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 
SURVEY TIME: 7:OU AM TO 5 0 0  PM WEATHER: SUNNY --_- N-S Approach: DRIVEWAY 7 

E-\.\' Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAIIE: __ EA07LV3,i 
PEAK HOUR. 074SAM TO 084SAh4 

ALTO ONLY 0 1  0 1  0 t 0- 
0 1  1 ' 1  

I 
NORTH I 

DRIPEWAY 7 

c -  

" 

10 ISAM lU30AM 
103OAL4 -- 1045AM 
1045 &I I 1  O O A M  
I I  OOAM -- I 1  I S A M  
1I:lSAM -- I1:u)AM 
11:30AM -- 1l:JS AM 
I 1 :a5 AM -- 12.MPM 
1200PM -- 12:ISPM 
11:lSPM -- 12.3OPM 
l2:3@PM --- 12.4SPM 

02:ISPM -- 
02:30PM -- 

03:30PM - 03:JSPM 

J 

0 8 52 386 0 0 60-l 
0 8 52 398 0 0 b'); 
0 10 53 413 0 0 XI7 

0 14 56 443 0 0 7 3 )  

0 15 58 493 0 0 867 
0 15 60 527 0 0 826 
0 15 62 545 0 0 E42 
0 17 61 568 0 
0 .  22 73 588 0 
0 23 76 6 I4 0 
0 27 17 G29 0 
0 33 79 654 0 
0 35 83 686 0 927 I.?# * 
0 35 84 718 0 :: I /.SI7 I 
0 40 85 712 0 966 12 1.899 ' 

0 10 53 I 421 0 0 77 -7 

0 15 56 46 1 0 0 -  10.  

' 
_--a 

0 48 0 
0 55 0 

S F / P E N l N S U L A :  f4l5) 7 5 0 - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 : T L : 7 1  ? 
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

1 . '  

H O U R L Y  T O T A L S  

E-%' Approach: E 

< S F / P E N I N S U L A :  ( 4 1 s )  7 5 0 - 1 3 1  7 C O N T R A  C O S T A :  ( S I O ) 2 3 2 - 1 2 7 1  



B a v m e t r i c s  T r a f - f i c  R e s o u r c e s  - 
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY - PROJECT: LAWRENCE LIVERMORE LAB TIS 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY - 
E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAOiLV32 

PEAK HOUR: 

ARRIVAL=- t HEAVY Z-Axu IO 1 0 1  4 

€.Xi?- A VEVL’E 
0 1  0 1  0 

- .- 

S 17 R V E  Y D A T.4 - 
0 0 0 0 0 
0 0 0 

I 
NORTU I 14 1 12 

S F / P E N I N S U L A :  ( 4 I 3 )  7 3 0 - 3 3 1 7  A L A M E D A :  ( S l O )  2 3 3 - 2 2 9  2 C O N T R A  C O S T . 4 :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  



1 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S 1 0 ) 2 3 3 - 1 : 7 1  S F / P E N I N S U L A :  (*IS) 7 5 0 - 1 3 1  7 I .  
: 
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY . 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EA07LV33 
PJCAKHOUR: [1200hU I TO 101:COPMI 

HEAVY 3 - A . . E  

DRIVEWAY 7 

t 
I 

NORTH 

p s 

[ 6 I  4 

S F / P E N I N S U L A :  ( 4 1 5 )  7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  (Sl0)23:-1271 



B a y m e t r i e s  T r a f - f i c  R e s o u r c e s  !, 
INTERSECTION TURNING MOVEMENT SUMMARY E 

PROJECT: LAWRENCE LIvER\fORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEI)\IESDA\ --; 4- 
SURVEY TIME: 7:OO AM TO 500  PM WEATHER: S l W Y  I --- K-S Approach DRIVEWAY 7 

H 0 (I R L Y T 0 T A L S 

I2:JOPM - 0I.JO Phl 0 0 0 0 0 ' 1  I 2 0 
12.45 PM -- 01-43 PM 0 0 0 0 0 2 0 
01.OoPU -- O ? . O P M  
0I:lJ PM - 02:lJ Phi 0 0 0 0 0 I 0 I 0 0 I 
013OPM _- 02:30PM 0 0 0 0 0 1 0 1 0 0 1 

.01:45 PM - 02:U PM 0 0 0 0 0 0 0 0 0 0 0 
02:WPM -- 03:WPM 0 0 0 0 0 0 0 0 0 0 0 
(n.lJPM - 0 3 I S P M  . 0 0 0 0 0 0 0 0 0 0 0. 
01 .30PM - 0 3 3 0 P M  0 0 0 0 0 0 0 0 0 0 I 

0 
0 0 0 0 0 1 0 I 0 0 L; 1 - 1  - 

I I  
I 

I .  
.- 
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B a v m e t r i c s  T r a - f - f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVJX DATE: DECEMBERI2,2002 DAY: WEDNESDAY - 

N-S Approach DRIVER’AY 7 

E-W Approach: EAST AVENUE JURISDICTION: LI\;ER.MORE FILENAME: EA07LV31 

SURVEY TIME: 7:OO A M  TO 500 Phi WE.-\TIIER: SUNNY 
y---_ 

0 1  0 1  0 1  

DRIVEWAY7 

S U R V E Y  D A  

0 
0 
0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 q--j-++ 0 0 

+++/-+- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

S F / P E N l N S V L A :  ( 4 1 5 )  7 5 0 - 1 3 1 7  A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 O J 3 3 2 - 1 2 7 1  > 



B a v m e t r i c s  T r a f f i c  R e . s o u r c e s  * 

INTERSECTION TURNING MOVEMENT SUMMARY 

N-S Approach: DRIVEWAY 7 

P --- 
07 15AM --- 0730AM 
07.30 AM - Q7'45AM 
O74JAM OgOOAM 
08OOAM -- 08:IJA.M 
0815Ah4 -_ 083OAM 
0830AM -- 0845Ahf 
0 8 4 J 4 M  -- 0 9 0 0 4 M  
0900AM -- 0 9 l J A M  
0915AW -. G9lOAM 
W I O A M  - G94JAM 
w45hM - IOOOAM 
1000AM --- IO I5 AM 
l O l 5 A M  - 1030AM 
103OAM -- IO 45 AM 
I O 4 5 A M  - lLO0A.M 
I l W A M  - 11 I J A M  
II:15AM -- 1 1 : IO AM 
I 2 : l O A M  - 1I:45AM 
11.45AM -- l 2 z  
I 2 W P H  12 15 PM 
1215 PM -- I?.3OPM 
12:IOPM I2:JJ PM 
12:45 PM --- 01:00 PM 
0l:WPM -- OLIJPM 
0I:IJ PM -- 01:lOPM 
01:30 P M  01.45 PM 
01 45PM -- 02 W PM 
0 2 0 0 P M  02 15 PM 
0 2 I S P M  -- 02 30 PM 
02:)OPM 0245 PM 
02:4J PM 0300 PM 
03 M)PM --- 03:lJ PM 
a):I5pM 0330 PM 
0330 PM 03:45 Phi 
03:45P.M --- 0400 PM 
04.M)PM --- M:IJPM 
M I J P M  - 04.30 PM 
M.3OPM 04:45 PM 
04:4SPM 05.M) PM 

0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 n I 
0 0 0 0 1 0 0 0 n 

0 0 0 0 ' 0  

0 0 0 0 : o  O I O I O  0 1 1  

0 
0 - 0 0 0 0 0 1 0  0 0 

IOl5AhI -- 1 I : I > A M  0 0 0 0 0 0 I I 0 0 I 
10:30AM -- 1I:IOAM 0 0 0 0 0 1 1 I 0 0 I 
1 0 4 5 h M  -- 11.45AM 0 0 0 0 0 1 0 1 0 0 

I-- -. 
ll:WAM - 1l .WPM 0 0 0 0 0 1 0 1 0 0 1 
I I : I J A M  -- 12:IJPM 0 0 0 0 0 1 0 0 0 0 I - - -  . 
lI:30AM -- 1230 PM 0 0 0 0 0 0 0 I 0 0 I 
II:45AM .- 12:4SPM 0 0 0 0 0 0 0 1 0 0 I 
12:a)PM -- 01:WPM 0 0 0 0 0 0 0 I 0 0 1 
1 2 1 J P M  - 0I : l JPM 0 0 0 0 0 0 0 I I O  0 0 

S F / P E N l N S U L A :  (LIS) 7JO-131 7 A L A M E D . 4 :  ( 5 1  0 )  2 3 3 - 2 2 9  2 C . O N T R A  C O S T A :  ( S 1 0 ) 2 3 2 - 1 2 7 1  



B a v m e t r i c s  T r a f - f i c  R e s o u r c e s  
~~~ 

PROJECT: LAWRENCE LIVERMORE LAR TIS SURVEY DATE: DECEMBER 12.2002 DAY: WEDNESDAY 

N-S Approach: DRIVEWAY 7 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EA07LV35 
PEAK HOUR: 11oO.W TO 12.OONN 

A 

D A  T A  
-r-==l 0 1  0 

0715Abf -- 0730AM 0 0 0 0 0 
07 30 AM 0745AM 0 0 0 0 0 
07.15.4M ---I 08oOAM 0 0 0 0 0 
08oOAM 081SAM 0 0 0 0 

0 0 0 
0 0 0 

08lSAM -- 083OA.M 0 
0830Ah.l -_ 0845AM 0 

0915AM -- 093OAM 0 0 0 0 0 
0930AM - W4SAM 0 0 0 0 0 
W 1 S A M  -- lOo0AM 0 0 0 0 0 
I O O O A M  - IOlSAM 0 0 0 0 0 
10 15- 103OkM 0 0 0 0 0 
I030AM 1045AM 0 0 0 0 0 
1015AM -- l l ooAM 0 0 0 0 0 
l l00AM -- 11 l5AM 0 0 0 0 0 
11 1 5 A M  - 113OAM 0 0 0 1 0 

0 0 1 0 

0 
0 

0 0 0 
0 1 0 
0 1 0 
0 1 0 
0 2 0 
0 2 I 
0 3 1 
0 4 1 
0 5 2 
0 5 2 
0 5 2 
0 5 2 
0 5 4 
0 5 5 
0 5 8 
0 6 8 
1 6 8 
1 6 9 
1 6 9 
2 6 9 
3 6 9 
3 6 10 
3 6 10 
3 6 10 
5 6 11 
6 6 12 
6 6 12 
7 6 13 
7 6 14 
7 6 14 
8 6 14 
8 6 14 
a 6 14 
a 6 14 
8 6 1s 

-7 

0 
0 
0 
0 
0 
0 
1 
1 
1 

3 
d 

5 
7 
5 
9 
9 
14 
16 
' 0  
21 

23 
24 
25 
27 
29 
29 
29 
33 
36 
36 
35 
39 
39 
40 
41 
42 
'42 
43 

- 

, 

_- 

.- 

-- 
7 7  -_  

-- 

- 
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B n v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

N-S Approach DRIVEWAY 7 SURVEY TIME: 7:OO Ab1 TO 5:OO PM WEATHER: SV'SNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: E2iO71,V36 
PEAK HOUR: 

m- vo L L 3 m  
0 t HEAVY &AXLE 0 1  0 1  

0 1  0 ;  I I 
NORTH 

09 I j A M  0930Ah4 
u53oAM --- 0945Ah4 

0 0 0 0 
0 0 0 0 

1015AM - 0 0 0 0 
1030Ah4 0 0 0 

11:lSAM - 11.30AM 0 0 0 0 0 
11:30AM - ll:45AM 0 0 0 0 0 
11:-2s AM -- 17-:MlPh$ 0 0 0 0 0 
ITWPM - 12:lSPM 0 0 0 0 0 
I21ZPM -- 12':3@PM 0 0 0 0 0 
11.30 PM 124s PM 0 0 0 0 0 
12.4SPM - 01:OOPM 0 0 0 0 0 
01:WPM -- 01:lSPM 0 0 0 0 0 
0I:lSPM _- 01.30PM 0 0 0 0 0 
01:30PM - 01:45PM 0 0 0 0 0 
01:45PM - 02:WPM 0 0 0 0 0 
03:OOPM - 02:ISPM 0 0 0 0 0 
02:lSPM - 02:30PM 0 0 0 0 0 
0?:30PM -- 01:JSPM 0 0 0 0 0 
0?45Phf -- 03.00PM 0 0 0 0 0 
03:OOPM --- 03:ISPM 0 0 0 0 0 
03:ISPM -- 03:30PM 0 0 0 0 0 
03:30PM - 03:45PM 0 0 0 0 0 
O34SPM - W W P M  [ 0 I 0 1  0 1  0 1  0 
W W P M  -- 04:ISPM I 0 I 0 1  0 1  0 1  0 
04.15PM - 01.30PM 0 0 0 .  0 0 
04:30PM - oJ:45PM 0 0 0 0 0 
04:45PM - 05:00PM 0 0 0 0 0 

S F I P E N I N S U L . 4 :  ( 4 1  S)  7 5 0 - 1 3 1  7 A L A M E D A :  ( 3 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  1 





B v m e’t  r i c s  T r  a f-f i c  R e.s o u r c e s 
- 

INTERSECTION TURNING MOVEMENT SUMMARY 
PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12 * 2002 DAY: WEDNESDAY 

SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER: SL”NNY I 
_I -_ N-S Approach DRIVEWAY 8 

E-W A roach: EAST AVENUE JURISDICTION: 
-AM 1 TO [ O S I S A M I  

0 t TOTAL VEHICLES 0 1  0 1  
I 

NORTH 

,I\’ERMORE FILENAME: E.1081 - . L j  V3’r 3 

1 
0 1  O !  

10:15AM 10:30AM 64 0 56 
10:30AM - 10:JZAM 67 0 64 
10:45.4M -- 11.OOAM 71 0 66 
ll:ooAtvl - 1I:ISAhl 74 0 72 
ll:15AM ---- lI.30iW 78 0 72 

11.45 AM --- I?:OOPh$ 85 0 79 
l2:OOPM --- I2:ISPM 89 0 81 
12:15 P M  --- 1239 P M  110 a 85 
12:30PM -- 12:45PM 128 0 90 
12.45phi - 0I.OOPM 138 0 90 
01:OOPM -- 01:lSPM 145 0 93 
01:15PM - 01:30PM 151 0 97 
01:30PM - OI.45PM 156 0 102 

11:30AM -- 11:45 Ah* 80 0 .  77 

01 J5PM -- 02:OOPM I 161 I 0 1  102 
W.00PM --_ 02.15PM I 165 I ’0 1 104 
0t:lSPM -- 02:30PM 168 0 107 
02:30PM - 02:45PM 170 0 1 I5 
0245PM - 03:00PM 175 0 117 
03:WPM - 03:ISPM 175 0 124 
03:15PM -- 03:30PM 182 0 133 
03:30PM -- 03:45PM 188 0 142 
03:45PM - 04:oOPM 194 0 144 
04:OOPM - 04:ILPM 194 0 152 
04:lZPM - 04:MPM 199 0 163 
04:u)PM - W:15PM 205 .o 177 

05:OOPM . 04:45PM -. 206 0 187 

S 
7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

R C’E Y D A T A  

55 I 
112 I 218 1 102 j 562 

234 
242 

736 

159 I 765 - 0- 
365 1 310 I 160 I 781 0 

1 2  S F / P E N I N S U L A :  4 1 s  7 5 8 - 1 3 1  7 C O N T R A  C O S T A :  (S10)131-1271 
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B a v m e t r i c s  T r a f f i c  R e s o u r c e s .  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002. DAY: WEDNESDAY 

N-S Approach: DRIVEW.4Y 8 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HOUR: 10.15AM TO 11 lSAM 

t AUTO ONLY 0 1  0 1  0 

NORTH 

ERSTAYEWE 
20 I 0 1  I1 

DRI I'EWA Y 8 

07:OOAM 07:15 AM 
0715AM -- 07:30 AM 

0745AM ----- 08:oOAM 
08:OOAM 0 8 3  AM 
08.ISAM 08:30 AM 
08:30AM -- 08 4.5 AM 

07:30.4M 07145 AM 

08:45AM - 09:OOAM 
09:OOAM - 09:lSAM 
09:ISAM -- 09:30 AM 
09:30AM -- 09:45AM 
09:45AM - 1o:ooAM 
IOOOAM -- 10:15 AM 
IO I S A M  
103OAM 
10 45 .W 
1 1  oomi 
I 1  I S A M  
11 30AM 
11 45AM 
12.00 PM 
12 15PM 
1230PM 

-- 
_- 1 0 3  AM 
-- 1045 AM 

_- II:U)AM 
I 11:45AM 
-- 1293 PM 
-- 12:15PM 
- 1230PM 
- 1245 PM 

12:45PM -- 01:OOPM 
01.OOPM - 0l:ISPM 
OI:15PM --- 01:30PM 
01.30PM - 01:45PM 
01:45PM --- 02:OOPM 
02OOPM -- 0 2  15 Ph4 
02 15PM -- 02 30 PM 
0230Phi - 02 45 PM 
0245PM - 03OOPM 

03 l5PM -- 0 3  30 PM 
0330PM -- 03 45 PM 

03 OOPM - 03 ISPM 

03:45PM - 04:OO PM 
04:OOpM - W:I5PM 
WlSPM -- 04% PM 
04.30PM -- 04:45PM 
W:45PM - 05:oOPM 

,NERMORE FILENAME: EA08LV34 

p 

1 

119 
332 
335 
442 
568 
664 
773 
659 
930 
9 70 

1.01.l 
1.049 
1.080 
1.103 
1.124 
1.150 
1.177 
1.214 
1.355 
1.302 
1.339 
1,394 
1.454 
1.497 
1.547 
1.607 
1.648 
1.690 
1.731 
I. 774 
1.814 
1,866 
1,918 
1,982 
2.066 
1.135 
3,213 
2.307 
t41f 
2.511 

-- 

-___ 

- 
S F / P E N I N S U L A :  ( 4 1 5 )  7.90-131 7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1 0 ) 2 3 2 - 1 2 7 1  





B a v m e t r i c s  T r a f f  i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SCRVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

I N-S Approach DRIVEWAY 8 SURVEY TIME: 7:oo AM TO 5:oo mr WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAKHOUR: I 12.30P.M 1 TO I 1:30PM I 
HEAVY 2-AXLE 1 

I 
tiORTH 

EAST.4 VENUE 
2 1  0 1  4 

DRIVEWAY8 

LIVERMORE FILENAME: E..\OBL\32 1 

ARRIVALIDePARnrREES 

0 1  0 1  

S U R V E Y  D . 4 ;  

10 
10 
10 
10 
10 
11 
11 
11 
11 
1 1  
1 1  - 

,q--y 
0 

0 0 
0 0 0 
0 0 
0 0 0 
0 0 0 

119 

3 S F / P E N I N S U L A :  I 1 5  7 5 0 - 1 3 1  7 C O N T R A  C O S T A :  5 1 0 ) 3 3 3 - 1 2 7 1  
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B a y m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SLINKY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAO8LV33 
PEAK HOLR IO 15AM TO I1  ISAM 

p 
0 t HEAVY 3-AXLE 0 1  0 1  

c__ S U R  YE Y D A T A  
G A M  0 7 1 5 A M 7 T - 1  0 0 - T - - - = - - - = = -  0 0 0 1  0 1  0 

0 0 1 0  0 0 0 
0 0 0 0 0 0 0730AM -- 07:45Ah/l 0 0 0 

07:15AM - 0S:oOAM 0 0 0 0 0 0 0 0 . 0  
08:OOAM - 08:lSAM 0 0 0 0 0 0 0 0 0 
38:ISAM - 08:30AM 0 0 0 0 a 0 . o  0 0 
D8:30AM 08.45AM 0 0 0 0 0 0 0 0 0 
08:45AM - 09:oOAM 0 0 0 0 0 0 0 0 0 
09:oOAM - 09:15AM 0 0 0 0 0 0 0 0 0 
D9-15AM -- 09:30AM 0 0 0 0 0 0 0 0 0 
39:30AM 09.45AM 0 0 0 0 0 0 0 0 0 
39-4SAh4 l0:oOAM 0 0 D 0 0 0 0 0 0 
1O:WAM --- I0:ISAM 0 0 0 0 0 0 0 1 1 
I0:lSAM -- 10:30AM 0 0 0 0 0 0 0 2 1 
10:30AM - 10:45AM 0 0 0 0 0 0 0 2 1 
10:45AM - 1I:OOAM 0 0 0 0 0 0 0 2 . 1  
1l:ooAM - I1:lSAM 0 0 0 0 0 0 0 3 1 
I1:lSAM - ll:3OAM 0 0 0 0 0 0 0 3 1 
11:30AM - 11:45AM 0 0 0 0 0 0 0 3 1 
11:45AM - 12-WPM 0 0 0 0 0 0 0 3 1 
1200PM --- 12.ISPM 1 0 0 0 0 0 0 . 3  1 
12:15PM 1?:30PM 1 0 0 0 0 0 0 3 1 
12:30PM - 12:45PM 1 0 0 0 0 0 0 4 1 
12:45PM -- 01.OOPM I 0 0 0 0 0 0 -  5 1 
01:OOPM - 0I:ISPM 1 0 0 0 0 0 0 5 1 
0I:ISPM - 01:30PM 1 0 0 0 0 0 0 5 1 
01:30PM -- 01:45PM 1 0 0 0 0 0 0 6 1 
01:45PM - 02:OOPM 1 0 .  0 0 0 0 0 6 1 
D2:WpM - 02:15PM 1 0 0 0 0 0 0 6 . 1  

0230PM - 02.45PM 1 0 0 0 0 0 0 6 1 
0245 PM - O3.OOPM 1 0 0 0 0 0 0 6 1 
03:OOPM -- 03:15PM 1 0 0 0 0 0 0 6 1 
03:lSPM -- 03:30PM 2 0 0 0 0 0 0 6 1 
03:30PM - 03:4SPM 2 0 0 0 0 0 0 6 1 
03:45 PM - 04:M)PM 2 0 0 0 0 0 0 6 1 
04:OOPM -- 04:ISPM 2 0 0 0 0 0 0 6 1 
04:lJPM - M3OPM 2 0 0 0 0 0 0 6 1 
W:30PM - 04.45PM 2 0 0 0 0 0 0 6 1 
04:45PM - OSOOPM 2 0 0 0 0 0 0 . 6  1 

07:I5 All4 07:30 AM 0 0 1 0  

32:ISPM - ' 02:30qM 1 0 0 0 0 0 0 6 1 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
I 
1 
1 - 

___. I1 0 
0 : (I 

1 ,  (I 
2 : u  

1 S F / P E N I N S U L A :  4 1 5  7 S O - 1 3 1 7  C O N T R A  C O S T A :  5 1 0  2 3 2 - 1 2 7 1  





. B a v m e t  r i c s  T r  a-f-f i c  R e s  o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVJCRMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 5 0 0  PM WEATHER SI:NNY 

E-W Approach: EAST AVENUE JURISDICTION: 
PEAK HOUR: ll~OO.4M TO 12:OONN 

HEAVY &AXLE 0 1  0 1  0 t 
I 

NORTE 

E.4ST.4 VENUE 
I o  1 0 1  0 

DRIMWAI'B 

NORTHBOUh?) 

0730-4 - 0715M.4 

08 l5AM - 0830AM 

0 8 1 5 . M  -- WOOA.. 
W m A M  09 1 5 A M  

0 0 
0 0 
0 0 * 0 

09:ISAhl.  093OkU 
09:30AM - 0 9 4 5  Ah4 
09:1SAM - 1o:ooAM 
1o:ooruvI - 1 O - l S A M  
IO:l5Ah4 IO 30 AM 
10:30AM 10:15AM 
10.45AM - ll.oOAM 0 0 
11:ooAM -- l l :IS.4M 0 0 
Il:ISAM -- Il.30AM 0 0 
11:30AM I1:45AM 0 0 
11.45AA4 -- 12.WPhl 0 0 
12.rx)PM -- I2:ISPM 0 0 
IZ.ISPM - 123OPM 1 0 
IZ:3OPM - 12:45PM 1 0 
12:45PM -- 0I:WPM 1 0 
01:OOPM -- 01:ISPM 1 0 
O I : 1 5 P M  -- 01:jOPM 1 0 
OI:3OPM -- 0I:JSPM 1 0 
01:45PM - 02:OOPM 1 0 
@2:00PM - 02:ISPbl 1 0 
0?:15 Ph4 0230PM 1 0 
02.jOPM - 02.45pM 1 0 
02.4SPM -. 0303PM 1 0 
03:OOPM - 03.1SPM 1 0 
03:15PM - 03:30PM 1 0 
03:30PM - 03:45Ph4 1 0 
03:45PM - 04:WPM 1 0 
WOOPM - 04:ISPM 1 0 
WI5PM - W30PM 1 0 
04:30PM - 04.45PM 1 0 
W45PM - O5:OOM I 0 

S 

JVERMORE FILENAlIE: EAMLV3-l 

I 0 l e  

S F / P E N I N S U L A :  ( 4 1 5  ) 7 5 0 - 1 3 1 7  A L A M E D A :  ( S I O )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( S 1 0 ) 2 3 ~ ! 2 ? 1  E 



B a - v r n e t r i c s  T r a f f i c  R e s o u r c e s  
- 

INTERSECTION TURNING MOVEMENT SUMMARY 

l l W A M  - IZOOPM 0 0 0 0 0 0 1 1 
I I I J A M  -- 1 2 I J P M  0 0 0 0 0 0 I 1 
I I 3 0 A M  - 123OPM I I I  0 1 0 1 0 1  a i  l l 0 l  

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12.2002 DAY: WEDNESDAY 

N-S Approach: DRIVEWAY 8 SURVEY TIME: 7:OO AM TO 500 Picl WEATHER SI;NNY 

E;W Approach: EAST A 

S P / P E N I N S U L A :  (41 .9)  7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1  O)TJ- ' -I  2 71  



. B a v m e t r i c s  T r a f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

SURVEY DATE: DECEMBER 12,2002 DAY: WEDXESDAY 4 
FILENAME: EAOSLV35 2 

PROJECT: LAWRENCE LIVERMORE LAB TIS . 
N-S Approach: DRIL'EWAY 8 SURVEY TIME: 7:OO AM TO 5:OO PM WEATHER: SI-YWY 

E-W Approach: EAST AVENUE JURISDICTION: LNERMORE 8 

-1 PEAKHOUR: 

HEAVY 5-AXLE 0 t p a  



I 
L 

. B a v m e t r i c s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

.* 



B a y m e t r i e s  T r a - f f i c  R e s o u r c e s  
INTERSECTION TURNING MOVEMENT SUMMARY 

PROJECT: LAWRENCE LIVERMORE LAB TIS SURVEY DATE: DECEMBER 12,2002 DAY: WEDNESDAY 

N-S Approach: DRIFTWAY 8 SURVEY TIME: 7:OO AM TO 500 PM WEATHER: SUNNY 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE FILENAME: EAOSLV36 
PEAK HOUR: 10 lS.4h.i TO I 1  I S A M  

p t HEAVY 6-AXLE 

O I  0 1  
I 

NORTH 1 

0 1  0 

EASTAVENUE 
0 1  0 1  0 

DRI VEWAY 8 

09ISAM -- 093OAM 0 0 0 0 0 0 0 0 0 0 1 1 0 ' 1  
093OAl.f - 0945AM 0 0 0 0 0 0 0 0 0 0 1 ' 0  1 
09 45 AM - ioooAM 0 0 0 0 0 0 0 0 0 0 0 1 
lOo0AM - 1015AM 0 0 0 0 0 0 0 0 0 0 1 0 1 
10I5AM - 1030AM 0 0 0 0 0 0 0 1 0 0 1 0 7 

1030.4M - 1045- 0 0 0 0 0 0 0 1 0 0 2 0 3 
1045AM - I lOOAM 0 0 0 0 0 0 0 1 0 0 2 0- 3 
IlOOAM --- I I  l5AM 0 0 0 0 0 0 0 3 0 0 2 1 0  5 
11 15.4M -- 1130.4M 0 0 0 0 0 0 0 3 0 0 2 ' 0  5 
1130AM -- 1 1 4 5 A M  0 0 0 0 0 0 0 3 0 0 2 1 0  5 

5 I145AM - 12OOPM 0 I 0 
1ZlWPM -- 12ISPM 0 0 0 0 0 0 0 3 0 0 2 ,  0 5 
12 lSPM -- 1230PM 0 0 0 0 0 0 0 3 0 0 2 , o  5 
IZ30PM - 1245PM 0 0 0 0 0 0 0 3 0 0 3 I O  6 
124SPM - OIOOPM 0 0 0 0 0 0 0 3 0 0 3 l o  6 
01 OOPM - 01 ISPM 0 0 0 0 0 0 0 3 0 0 4 1 0  7 
01 l5PM -- 01 30PM 0 0 0 0 0 0 0 3 0 0 4 0 7 
01 30PM -- 01 45PM 0 0 0 0 0 0 0 3 0 0 4 0 7 

O2OOPM -- 021SPM 0 0 0 0 0 0 0 5 0 0 9 
O t l S P M  -- OZMPM 0 0 0 0 0 0 0 5 0 0 
0230PM - OZ45PM 0 0 0 0 0 0 0 6 0 0 4 
0245P.M -- 03 OOPM 0 0 0 0 0 0 0 6 0 0 5 ,  0 I !  
0300PM - 03 ISPM 0 0 0 0 0 0 0 6 0 0 5 0 I i  
031SPM - 0330PM 0 0 0 0 0 0 0 6 0 0 5 0 11 

-- 1 '  ~- 

0 0 0 ' 0  0 3 0 0 2 ;  0 _ .  

0145PM - 0200PM 0 0 0 0 0 0 0 5 0 0 4 1 0  9 

9 : / i  
03 30PM - 0345PM 0 0 0 0 0 0 0 8 0 0 5 0 13 
034SPM - 04OOPM 0 0 0 0 0 0 0 8 0 0 5 0 13 
DJOOPM - 0415PM 0 0 0 0 0 0 0 8 0 0 5 0 13 
W15PM -- 0430PM 0 0 0 0 0 0 0 9 0 0 S 0 14 
0430PM - 024SPM 0 0 0 0 0 0 0 9 0 0 6 0 15 
W4SPM - OSOOPM 0 0 0 0 0 0 0 9 0 0 6 0 15 

S F / P E N I N S U L A .  (115) 7 . 5 0 - J J I  7 A L A M E D A :  ( S 1 0 )  2 3 3 - 2 2 9  2 C O N T R A  C O S T A :  ( 5 1  O ) Z 3 : - l 2 7 1  



' B a - v m e t r i c s  T r a f - f i e  R e s o u r c e s  f 

INTERSECTION TURNING MOVEMENT SUMMARY 

N-S Approach DRIVEWAY 8 

E-W Approach: EAST AVENUE JURISDICTION: LIVERMORE 

, 

1 .' 
n : 

I 

- 

w. 

Y 

S F / P E N I N S V L A :  ( 4 1  SI 7 5 0 - 1 3 1  7 A L A M E D A :  ( 5 1 0 )  2 3 3 - 1 2 9  2 C O N T R A  C O S T A :  ( S I O ) : 3 2 - 1 : 7 1  



D. TRAFFIC ANALYSIS 

Existing Conditions 





Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1 /22/2002 

j + \  + t Y  t F L 4 J  

4.0 4.0 4. 

Flt Protected 0.950 0.950 0.950 0.950 

Fit Permitted 0.950 0.950 0.950 

Queue Length 50th (ft) 96 50 8 15 15 33 0 67 47 0 

Existing AM Synchro 5 Report 
Korve Engineering Page 1 
KORVEBAYLCFF51 



Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1/22/2002 

) + \ (  + t . + ,  t P k . C J  

internal Link Dist (ft\ 2400 2384 2008 1912 

Splits and Phases: 1 : East Ave & Vasco Road 

Existing AM 
Korve Engineering 
KORVEBAYL4-FF51 

Synchro 5 Report 
Page 2 



Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1 /22/2002 

j + \  ++++ - < * \  t P L l J  

18.0 24.0 0.0 23.0 29.0 0.0 8.0 20.0 20.0 8.0 20.0 20.0 

Queue Length 50th (ft) 105 28 98 176 8 61 0 6 113 0 

Existing PM Synchro 5 Report 
Korve Engineering Page 1 
KORVEBAY L4-FF5 1 



Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1 /22/2002 ! 

Queuing Penalty (ve h) 

Solits and Phases: 1: East Ave & Vasco Road 

* 

r 
Existing PM Synchro 5 Report &2 
Korve Engineering Page 2 
KORVEBAYLQ-FF51 



HCS2000: Unsignalized Intersections Release 4 . 1  

TWO-WAY STOP CONTROL SUMMARY 

,inalyst: 
*igency/Co. : 
>ate Performed: 
lnalysis Time Period: 
Tntersection: 
Jurisdiction: 
lnalysis Year: 
P r o j  ect ID : Lawrence 
last/West Street: 
Jorth/South Street: 

1/21/02 
AM Peak 
East Ave & SW Entrance 

2001 
Livermore National Laboratory 
East Ave 
SW Entrance/West Perimeter Dr 

Cntersection Orientation: EW Study period (hrs): 1.00 

450 455 1 3 0  1 1 5  

13 0 1 1 5  

7 0 1 ~ 1 ~  ?eak-Hour Factor, PHF 1-00 1.00 1-00 1.00 

-- -- 
455 

-- 
Iourly Flow Rate, HFR 450 

4edian Type Undivided 
XT Channelized? 
Lanes :onf iguration LT T T TR 
Jpstream Signal? 

-- ?ercent Heavy Vehicles 2 

0 2  2 0 

No No 

Northbound Southbound 4inor Street: Approach 
11 12 M n v n m o n  t 7 8 9 I 1 0  

Jolume 
?eak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
?ercent Grade ( % )  
Aedian Storage 
Flared Approach: Exists? 

Storage 
3T Channelized? 
Lanes 
:onfiguration 

10 3 0  
1.00 1-00 

0 

10 3 0  
2 2 

0 

NO 
1 1 
L .R 

Delay, Queue Length, and Level of Service 4ppr oac h EB WB Northbound Southbound 
11 12 3ovement 1 4 1 7  8 9 I 1 0  

Lane Config LT I I L  R 

1 0  30  
98  9 0 6  

450 

0 . 3 4  0.10 0.03  

v (vph) 
C(m) (vph) 1318  
v / c  

Control Delay 
95% queue length 1 . 5 5  0 .34  0 . 1 0  

9 . 1  9 . 1  45 .9  



;os A 
9pproach Delay 
Approach LOS 

E P 
18.3 

C 

HCS2000: Unsignalized Intersections Release 4.1 
i.2 

Korve Engineering, Inc. 

Phone : 
E-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: 
Agency/Co.: 

Analysis Time Period: AM Peak 
Intersection: East Ave & SW Entrance 
Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: 

Date Performed: 1/21/02 

Analysis Year: 2001 
Lawrence Livermore National Laboratory 

SW Entrance/West Perimeter Dr 

Intersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
2 3 4 5 6 Major Street Movements 1 
T R L T R L 

Volume 450 455 130 115 - -  
Peak-Hour Factor, PHF 1-00 1.00 1.00 1-00 

Hourly Flow Rate, HFR 450 455 130 115 L 

f 

Conf igura t ion LT T T TR t 

c 

32 29 Peak-15 Minute Volume 112 114 
-- -- -- -- Percent Heavy Vehicles 2 

Lanes 0 2  

Upstream Signal? 

Minor Street Movements 

U 
Median Type Undivided 
RT Channelized? 

2 0 

L No No 

7 8 9 10 11 12 
L T R L T R 

?. 

10 3 0  Volume 

Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles b 

Percent Grade ( % )  
Median Storage 
Flared Approach: Exists? 

Storage 

Peak Hour Factor, PHF 1.00 1-00 r 2 8 &A 

10 30 
2 2 

& 0 0 

J 

RT Channelized? No i? 



Lanes 
Configuration 

1 
L 

1 
R 

Pedestrian Volumes and Adjustments 
Movements 13 1 4  15 16 

Flow (ped/hr) 0 0 0 0 
Lane Width (ft) 12.0 12.0 12.0 12.0 
Walking Speed (ft/sec) 
Percent Blockage 

4 . 0  4 . 0  4.0 4.0 
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
Vph VPh sec sec mPh feet 

52 Left-Turn 

.55 Left-Turn 
Through 

Through 

dorksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

-hared In volume, major th vehicles: 
Shared In  volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
;at flow rate, major rt vehicles: 
Amber of major street through lanes: 

0 
0 
1700 
1700 
2 

Qorksheet $-Critical Gap and Follow-up Time Calculation 

Zritical Gap Calculation 
Jlovement 1 4 7 8 9 10 11 12 

L L L T R L T R 

:(c,base) 4.1 7.5 6 - 9  
z (c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
P (hv) 2 2 2 
': (c,g) 0.20 0.20 0.10 0 .20  0.20 0.10 
:rade/ 10 0 0.00 0.00 0 .00  0 . 0 0  0 .00  0.00 
t(3,lt) 0.00 0.70 0.00 
+-(c,T): 1-stage 0.00 0 . 0 0  0 .00  0.00 0 . 0 0  0.00 0 . 0 0  0 . 0 0  

2-stage 0.00 0 . 0 0  1-00 1-00 0 . 0 0  1.00 1.00 0.00  
L (c) I-stage 4.1 6.8 6.9 

2-stage 

?allow-Up Time Calculations 
Movement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

t(f,base) 2 .20  3.50 3.30 
t,(f,HV) 1-00 1-00 1 - 0 0  1 . 0 0  1.00 1.00 1-00 1.00 
P (Hv) 2 2 2 
L(f) 2.2 3.5 3.3 



Worksheet 5-Effect of Upstream Signals 

Computation 1-Queue Clearance Time at Upstream Signal 1 

Movement 2 Movement 5 i, 
V ( t )  V(1,prot) V(t) V(1,prot) 

! 
v prog 
Total Saturation Flow Rate, s (vph) 
Arrival Type I 

Effective Green, g (sec) 
Cycle Length, C (sec) 
R p  (from table 9 - 2 )  
Proportion vehicles arriving on green P 
g(q1) 
g (q2) 
9 (9) 

Computation 2-Proportion of TWSC Intersection Time blocked 

i& 

& 
c 

Movement 5 t Movement 2 -- 
r i  V(t) V(1,prot) V(t) V(1,prot) 

alpha 
beta 
Travel time, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
Max platooned flow, V(c,max) 
Min platooned flow, V(c,min) 
Duration of blocked period, t(p) 
Proportion time blocked, p 0.000 0 . 0 0 0  

Computation 3-Platoon Event Periods Result 

p ( sub0 ) 
Constrained or unconstrained? 

c 
Proportion a unblocked (1) ( 2 )  ( 3  1 

movements, p (x) Process Stage I Stage- I1 F 

P ( 1 )  
P ( 4 )  ? 
P ( 7 )  
~ ( 8 )  
P ( 9 )  r 

P ( 1 0 )  
P(11) 6r 

P(1.2) r 

for minor Single-stage Two-Stage Process 

b 

Computation 4 and 5 i 
Single-Stage Process 
Movement 1 

L 
4 
L 

7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 



7 c,x 

2X 
T c,u,x 

J 

245 1315 12; 

3 r,x 
'I plat,x 

.'wo-Stage Process 
7 8 10 11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

3400 

: (r, x) 
:(plat,x) 

Iorksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

lonflicting Flows 122 

'edestrian Impedance Factor 1.00 1-00 
Potential Capacity 906 

tovement Capacity 
Probability of Queue free St. 1.00 

906 
0 .97  

:tep 2: LT from Major St. 4 1 

qonflicting Flows 245 
'otential Capacity 1318 
'edestrian Impedance Factor 1.00 1 . 0 0  
Movement Capacity 
'robability of Queue free St. 
taj L-Shared Prob Q free St. 

1.00 
1318 
0.66 
0.66 

Ttep 3: TH from Minor St. 8 11 

:onf licting Flows 
Potential Capacity 
'edestrian Impedance Factor 
lap. Adj . factor due to Impeding mvmnt 
Movement Capacity 
'robability of Queue free St. 

1 . 0 0  
0.66 

1 .00  

1 - 0 0  
0.66 

1.00 

Step 4: LT from Minor St. 7 10 

lonf licting Flows 
'otential Capacity 

Iaj, L, Min T Impedance factor 
taj. L, Min T Adj. Imp Factor. 

Iovement Capacity 

Pedestrian Impedance Factor 

Cap. Ad]. factor due to Impeding mvmnt 

1.00 
0.66 
0.73 
0.71 

1315 
1 4 9  
1.00 

0.66 
98 



worksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

Step 3 :  TH from Minor St. 
R -  1 1  8 I L  

.. . Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

Part 2 - Second Stage 
Conflicting Flows i 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Conflicting Flows 
Potential Capacity 

Cap. Adj. factor due to Impeding mvmnt 0.66 0.66 Movement Capacity 

&* 

b 

Part 3 - Single Stage L 
F 
: :  
c 3  

Pedestrian Impedance Factor 1-00 1.00 

Result for 2 stage process: . I  

a 
Y 
C t  

Probability of Queue free St. 1.00 1 . 0 0  
7 10 Step 4: LT from Minor St. 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian. Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 1315 
Potential Capacity 149 F 1 - 0 0  

k 
Maj, L, Min T Impedance factor 0.66 

Maj . L, Min T Adj Imp Factor. 0.73 s $ 
Cap. Adj. factor due to Impeding mvmnt 0.71 0 .66  98 Id Movement Capacity 

f ’ Results for Two-stage process: 
a 
Y i d  

- 4  

=r: 

r L& 

? b 

L 
Pedestrian Impedance Factor 1.00 



2 t  9 E  

Worksheet 8-Shared Lane Calculations 

Movement 7 8 9 10 11 12 
L T R L T R 

volume (vph) 10 30 
Movement Capacity (vph) 98 906 
Shared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Yovement 7 8 9 10 11 12 
L T R L T R 

2 sep 98 906 
volume 10 30 
Delay 
2 sep 
5 sep +1 
.round (Qsep +1) 

n max 
C sh 
SUM C sep 

C act 
1 

.Qorksheet 10-Delay, Queue Length, and Level of Service 

jlovement 1 4 7 8 9 10 11 12 
Lane Config LT L R 

J (Vh) 450 10 30 
:(m) (vph) 1318 98 906 
J/C 0.34 0.10 0.03 

0.10 95% queue length 1.55 0.34 
Zontrol Delay 9.1 45.9 9.1 
LOS A E A 

Zpproach LOS C 
Approach Delay 18.3 

Norksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

2 (oj) 0.66 1-00 
r(il), Volume for stream 2 or 5 0 
v(i2), Volume for stream 3 or 6 0 
s(il), Saturation flow rate for stream 2 or 5 1700 

1700 ~ ( i 2 ) ~  Saturation flow rate for stream 3 or 6 
I?* (oj 1 0.66 
1(M,LT), Delay for stream 1 or 4 9.1 
q f  Number of major street through lanes 2 
.l(rank,l) Delay for stream 2 or 5 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 
Analyst: ! 

Agency/Co. : 
r 

Date Performed: 1/21/02 
h; 

Analysis Time Period: PM Peak 
Intersection: East Ave & SW Entrance ( L b C d i m  9) 
Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: 

Analysis Year: 2001 C 
;Ir Lawrence Livermore National Laboratory 

SW Entrance/West Perimeter Dr 4 

Intersection Orientation: EW Study period (hrs): 1 . 0 0  
Y i  

Vehicle Volumes and Adjustments F 
Major Street: Approach Eastbound Westbound 

I 

Izx; 

5 6 Movement 1 2 3 1 4  
R bt, 

Peak-Hour Factor, PHF 1 . 0 0  1-00 1.00 1-00 " 

L T R I L  T 

15 Volume 60 15 695 

Hourly Flow Rate, HFR 60 15 695 
Percent Heavy Vehicles 2 
Median Type Undivided 
RT Channelized? 

2 0 Lanes 0 2  
Configuration LT T T TR Upstream Signal? 

Minor Street: Approach Northbound Southbound 

15 mL-z -- -- -- -- 

No No 

8 9 I 1 0  11 12 Movement 7 
T R L T R I L  

495 
1.00 

40 Volume 
Peak Hour Factor, PHF 1.00 
Hourly Flow Rate, HFR 40 495 . *  

2 2 Percent Heavy Vehicles 
Percent Grade ( % )  C 

Median Storage 
Flared Approach: Exists? 

Storage 
RT Channelized? 
Lanes 
Configuration 

0 0 
e2 

T 
- _  
u No 

1 1 
L R ? 

ill 
Delay, Queue Length, and Level of Service 
EB m Northbound Southbound F' Approach 

11 12 - nz Movement 1 4 1 7  8 9 I 1 0  
Lane Config LT I I L  

R 
c 

t 

I, 



10s A 
,pproach Delay 
Approach LOS 

C I: 
28.1 
D 

~ ~~ 

HCS2000: Unsignalized Intersections Release 4.1 

:orve Engineering, Inc. 

'hone : 
:-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Anaiyst : 
-igency/Co. : 
)ate Performed: 1/21/02 
,nalysis Time Period: PM Peak 
Intersection: East Ave & SW Entrance 
-ur i sdi c t ion : 
aalysis Year: 2001 
Project ID: Lawrence Livermore National Laboratory 
:ast/West 'Street: East Ave 
lorth/South Street: SW Entrance/West Perimeter Dr 

Tntersection Orientation: EW Study period (hrs) : 1 . 0 0  

Vehicle Volumes and Adjustments 
Najor Street Movements 1 2 3 4 5 6 

L T R L T R 

Volume 60 15 695 15 
'eak-Hour Factor, PHF 1.00 1 - 0 0  1-00 1.00 
'eak-15 Minute Volume 15 4 174 4 
dourly Flow Rate, HFR 60 15 695 15 
Dercent Heavy Vehicles 2 

Lanes 0 2  2 0 

-- -- -- -- 
Iedian Type Undivided 

_:T Channelized? 

lonf iguration LT T T TR 
Jpstream Signal? No No 

Yinor Street Movements 7 8 9 10 11 12 
L T R L T R 

Volume 
'eak Hour Factor, PHF 
'eak-15 Minute Volume 
Hourly Flow Rate, HFR 
iercent Heavy Vehicles 
'ercent Grade ( % )  0 
Median Storage 
olared Approach: Exists? 

Storage 
.1T Channelized? 

40 495 
1-00 1-00 
10 124 
40 495 
2 2 

0 

No 



Lanes 
Configuration 

1 1 
L R 

L .  

t Pedestrian Volumes and Adjustments 

Movements 13 14 15 16 
12.0 0 12.0 0 12.0 0 12.0 0 Flow (ped/hr) 

Lane Width (ft) 
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0 Percent Blockage 

.. 

0 0 0 0 

Upstream Signal Data F Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal &,i 

feet 
vph vph sec sec mPh . 

4 

& S2 Left-Turn 

S5 Left-Turn 
Through 

Through L 
Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

" 4  

Movement 2 Movement 5 
f 

0 Shared In volume, major th vehicles: 
0 Shared In volume, major rt vehicles: 

Sat flow rate, major th vehicles: 1700 Sat flow rate, major rt vehicles: 1700 
2 Number of major street through lanes: 

. .  Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
Movement 8 9 10 11 12 

R L T R 
1 4 7 
L L L T 

t (c,base) 4.1 7.5 6.9 f LA 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
P (hv) 2 9 - 
t (c,hv) 

L L 

t (c, 9-1 0.20 0.20 0.10 0.20 0 .20  0.10 . F  
Grade/ 10 0 0.00 0.00 0.00 0.00 0.00 0.00 
t(3,lt) 0.00 0.70 0.00 

*L 

F t(c,T): 1-stage 0.00 0.00 0.00  0 .00  0.00 0.00 0.00 0.00 
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1-00 0.00 

t (c) 1-stage 4.1 6.8 6.9 2-stage 

& 

e 
t Follow-Up Time Calculations 

Movement 1 4 7 8 a 1 1  

L L L T L T R 

3 . 5  3.3 

. 'L 



dorksheet 5-Effect of Upstream Signals 

:omputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

1 prog 
Total Saturation Flow Rate, s (vph) 
'Irrival Type 
{ffective Green, g (sec) 
Zycle Length, C (sec) 
Sp (from table 9-2) 
'roportion vehicles arriving on green P 
3(@) 
g(q2) 
7 (9) 

Computation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

alpha 
)eta 
'ravel time, t(a) (sec) 
Smoothing Factor, F 
'roportion of conflicting flow, f 
lax platooned flow, V(c,max) 
14in platooned flow, V(c,min) 
quration of blocked period, t(p) 
'roportion time blocked, p 0.000 0 . 0 0 0  

Computation 3-Platoon Event Periods Result 

) ( 2 )  0 . 0 0 0  
P ( 5 )  0 . 0 0 0  
(dom) 

) ( sub0 ) 
donstrained or unconstrained? 

'roport ion 
inblocked (1) (2 1 ( 3 )  
for minor Single-stage Two-Stage Process 
iovements, p(x) .Process Stage I Stage I1 

lomputation 4 and 5 
dingle-Stage Process 
Yovement 1 4 7 8 9 10 11 12 

L .  L L T R L T R 



v c,x 
Px 
v c,u,x 
S 

710 829 35: 

C r,x 
C plat,x 

Two-Stage Process h. 

8 10 11 7 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Staqe2 

9 12 Step 1: RT from Minor St. 

Conflicting Flows 355 

Pedestrian Impedance Factor 1-00 Potential Capacity 641 1.00 

Movement Capacity 641 
Probability of Queue free St. 1.00 0.23 

4 1 Step 2: LT from Major St. 

Conflicting Flows 710 
Potential Capacity 885 

Movement Capacity 885 
Probability of Queue free St. 1.00 0.93 
Maj L-Shared Prob Q free St. 0.93 

8 11 Step 3: TH from Minor St- 

Conflicting Flows 
Potential Capacity 

Cap. Adj. factor due to Impeding mvmnt 0.93 0.93 Movement Capacity 

Pedestrian Impedance Factor 1.00 1.00 

Pedestrian Impedance Factor 1 .00  1.00 

Probability of Queue free St. 1-00 1.00 

7 10 Step 4: LT from Minor St. 

Conflicting Flows 829 
Potential Capacity 309 
Maj. L, Min T Impedance factor 0.93 
Maj, L, Min T Adj. Imp Factor. 0.95 
Cap. Adj. factor due to Impeding mvmnt 0.22 0.93 
Movement Capacity 288 

Pedestrian Impedance Factor 1.00 1-00 



dorksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

Step 3: TH from Minor St. 

Part 1 - First Stage 
'onflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Sap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Yovement Capacity 

Part 3 - Single Stage 
Conflicting Flows 
'otential Capacity 
Cap. Adj. factor due to Impeding mvmnt 0.93 0.93 
(ovement Capacity 

Result for 2 stage process: 
1 
7 
C t  

8 11 

ledestrian Impedance Factor 1.00 1.00 

Probability of Queue free St. 1-00 1.00 

7 10 Step 4: LT from Minor St. 

?art 1 - First Stage 
'onf licting Flows 
Potential Capacity 
Tedestrian Impedance Factor 
Zap. Adj. factor due to Impeding mvmnt 
dovement Capacity 

?art 2 - Second Stage 
Jonflicting Flows 
Potential Capacity 
'edestrian Impedance Factor 
,ap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
3 

?art 3 - Single Stage 
Conflicting Flows 
.Potential Capacity 

1-00 ?edestrian Impedance Factor 
vlaj. L, Min T Impedance factor 0.93 
Maj. L, Min T Adj. Imp Factor. 0.95 

vlovement Capacity 
1 -ap. Adj. factor due to Impeding mvmnt 0.22 

829 
309  
1.00 

0.93 
288 

Results for Two-stage process: 
1 
r' 



C t  28€ 

Worksheet 8-Shared Lane Calculations 
i 

8 9 1 0  11 1 2  L 
R L T R 

7 
L T 

Movement 
I I 

t 495 Volume (vph) 

Movement Capacity (vph) 288 641 Shared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

40 

! 

L 

' !  

7 8 9 10 11 12 B. Movement 
R L T R L T 

! 
641 k 288 c Se.P 

40 495 Volume 
Delay 
Q seP 
Q sep tl 
round (Qsep +1) 

n max 
C sh - 
SUM C sep 
n 
C act 

Worksheet 10-Delay, Queue Length, and Level of Service 

8 9 1 0  11 12 
L R Movement 1 4 7 

Lane Config LT 

40 495 v (wh) 60 
c(m) (vph) 885 
v /c  0.07 0.14 0.77 
95% queue length 0.22 0.48 9.05 28.8 
Control Delay 9.4 19.5 
LOS A 
Approach Delay 
Approach LOS 

288 641 

C D 
28.1 
D 

h 

f & 

B .. - 
ff Worksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 L 
P ( o j  1 0.93 1.00 g 
v(i.11, Volume for stream 2 or 5 n k 

v - -  - 
0 v(i21, Volume for stream 3 or 6 

s(i.11, Saturation flow rate for stream 2 or 5 1700 
s(i21, Saturation flow rate for stream 3 or 6 1700 
P* ( o j  1 0.93 
N, Number of major street through lanes 
d(rank,l) Delay for stream 2 or 5 
d(M,LT) , Delay for stream 1 or 4 9.4 2 

IM 

6 h 

I 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

”Inalyst : 
rency/Co. : 
tte Performed: 1/21/02 

Lialysis Time Period: PM Peak - itersection: East Ave & W Entrance ( b c a / t l b  # 5) 
 isd diction: 
talysis Year: 2001 

>k-oject ID: Lawrence Livermore National Laboratory 

.. Irth/South Street: West Entrance to Sandia Labs 
.st/West Street:. East Ave 

).tersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
*=-ijor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

. lume 40 15 30 590 
1 ak-Hour Factor, PHF 1-00 1.00 1.00 1.00 
Jourly Flow Rate, HFR 40 15 30 590 
! “arcent Heavy Vehicles -- -- _ _  - _  
dian Type Undivided 

i, Channelized? 
?nes 2 0 0 2  

: nfiguration T TR LT T 
J- stream Signal? No No 

J nor Street: Approach Northbound Southbound 

2 

* 

Movement 7 8 9 I 10 11 12 
L T R I L  T R 

I lume 90 190 
?,ak Hour Factor, PHF 1.00 1.00 
Jaurly Flow Rate, HFR 90 190 
I rcent Heavy Vehicles 2 2 
> rcent Grade ( % )  0 0 
4edian Storage 
! ared Approach: Exists? 

Storage 
?Y Channelized? No 
- mes 1 1 
: nfiguration L R 

Delay, Queue Length, and Level of Service 
i proach EB WB Northbound Southbound 
4ovement 1 4 1 7  8 9 I 10 11 12 
- *ne Config LT I L R I 

(vph) 30 90 190 
:’m) (wh) 1548 564 1041 
I C  0.02 0.16 0.18 
> - %  queue length 0.06 0.57 0.67 
’cmtrol Delay 7.4 12.6 9.2 



os 
.pproach Delay 
pproach LOS 

A B A 
10.3 

B 

HCS2000: Unsignalized Intersections Release 4.1 

orve Engineering, Inc. 

hone : 
-Mail : 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalys t : 
gency/Co. : 

nalysis Time Period: PM Peak 
ntersection: 
urisdiction: 

roject ID: 
ast/West Street: East Ave 
orth/South Street: 

ate Performed: 1/21/02 

East Ave & W Entrance 

Lawrence Livermore National Laboratory 
nalysis Year: 2001 

West Entrance to Sandia Labs 

ntersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
2 3 4 5 6 ajor Street Movements 1 
T R L T R L 

olume 40 15 30 590 

eak-15 Minute Volume 10 4 8 148 
ourly Flow Rate, HFR 40 15 30 590 
ercent Heavy Vehicles -- 
edian Type Undivided 
T Channelized? 
anes 
onfiguration T TR 
pstream Signal? 

eak-Hour Factor, PHF 1.00 1-00 1.00 1-00 

-- -- 2 -- 

2 0 0 2  
LT T 

No No 

= 0  590 A n  I C ;  

1.00 1.00 
Q 148 

590 

I . V V  I. v u  
1 0  A 

-- -- 
L. 

led 

7 8 9 1 0  11 12 inor Street Movements 
R L T R L . T  

olume 90 190 
eak Hour Factor, PHF 1.00 1.00 

ourly Flow Rate, HFR 90 190 
ercent Heavy Vehicles 2 2 

22 48 eak-15 Minute Volume 

ercent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? 

0 0 

No 

! 

K- 

! 
i‘: 

ci 

. _  

I 

: r  

r 

il 

e 
k L 

E. 



mes 
mf igurat ion 

1 1 
L R 

Pedestrian Volumes and Adjustments 
%Qvement s 13 14 1 5  16 

,ow (ped/hr) 0 0 0 0 

xcent Blockage 0 0 0 0 

Width (ft) 12.0 12.0 12.0 12.0 
ilking Speed (ft/sec) 4.0 4.0 4.0 4 . 0  

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

,L Left-Turn 
Through 

i Left-Turn 
Through 

8 )rksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

Lared In volume, major th vehicles: 0 
Tiared In volume, major rt vehicles: 0 

4umber of major street through lanes: 2 

t It flow rate, major th vehicles: 1700 
f it flow rate, major rt vehicles: 1700 

vorksheet 4-Critical Gap and Follow-up Time Calculation 

: -itical Gap Calculation 
3,avement 1 4 7 8 9 10 11 12 

L L L T R L T R 

: c,base) 4.1 7 . 5  6.9 
- 1 c , hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
‘hv) 2 2 .  2 

. clg) 0.20 0.20 0.10 0.20 0.20 0.10 
irade / 100 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

.: 3 , 1 t ) 0.00 0.70 0 .00  
c,T): 1-stage 0.00 0.00 0 . 0 0  0 .00  0 . 0 0  0.00 0.00 0 . 0 0  

2-stage 0.00 0.00 1-00 1.00 0 .00  1.00 1.00 0.00 

2-stage 
- !c) 1-stage 4.1 6.8 6.9 

?Qllow-Up Time Calculations 
wement 1 4 7 8 9 10 11 12 

L L L T R L T R 

: f , base) 2.20 3.50 3 . 3 0  
f , H V )  1.00 1.00 1-00 1.00 1-00 1 . 0 0  1.00 1.00 

1 ,Hv) 2 2 2 
- !f) 2.2 3.5 3.3 



orksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Time at Upstream Sisnal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

prog 
o t a l  Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
p (from table 9-2) 
roportion vehicles arriving on green P 
(91) 
( 9 2  1 
(9) 

b. 

! 

I 

a 

1 

L 

omputation 2-Proportion of TWSC Intersection Time blocked 
? Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) c 

lpha 
eta 
ravel time, t(a) (sec) 
rnoothing Factor, F 
roportion of conflicting flow, f 
ax platooned flow, V(c,max) 
in platooned flow, V(c,min) 
uration of blocked period, t (p) 

roportion time blocked, p 0 .000  0.000 

omputation 3-Platoon Event Periods Result 

( s u b o )  
onstrained or unconstrained? F 

k 

r 
roport ion 

or minor Single-stage Two-Stage Process 
ovements, p (x) Process Stage I Stage I1 
(1) 
( 4 )  -I 

(8) 
(9 )  
(10) 
(11) 
(12) 

omputation 4 and 5 L 
ingle-Stage Process 

( 2  (3) nblocked (1) 

Ld 

(7) b 

f 

ovement 1 
L 

4 
L 

7 
L 

a 
T 

9 
R 

10 
L 

11 
T 

12 
R t 

. -  

. A  



55 403 28 

2 r,x 
plat, x 

Ido-Stage Process 
7 8 10 11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

3400  

I )rksheet 6-Impedance and Capacity Equations 

-.ep 1: RT from Minor St. 9 12 

'onflicting Flows 
3tential Capacity 
:destrian Impedance Factor 

uLuvement Capacity 
'robability of Queue free St. 

2 8  
1041 
1.00 
1041 
0.82 

1.00 

1-00 

5 ep 2 :  LT from Major St. 4 1 

-nflicting Flows 
- tential Capacity 
ledestrian Impedance Factor 
wement Capacity 
obability of Queue free St. 

cuj L-Shared Prob Q free St. 

55 
1548 
1.00 
1548 
0.98 
0.98 

1-00 

1.00 

ep 3 :  TH from Minor St. 8 11 

'onflicting Flows 
Ytential Capacity 
destrian Impedance Factor 1.00 1.00 

obability of Queue free St. 1.00 1.00 

: tep  4: LT from Minor St. 7 10 

lap. Adj. factor due to Impeding mvmnt 0.98 0.98 
3vement Capacity 

- nflicting Flows 
?otential Capacity 
-destrian Impedance Factor 
j .  L, Min T Impedance factor . 

4aj. L, Min T Adj. Imp Factor. 
'~p. Adj. factor due to Impeding mvmnt 
vement Capacity 

403 
5 7 5  
1.00 

0.98 
564 

1.00 
0.98 
0.99 
0.81 



orksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

8 11 tep 3: TH from Minor St. 

art 1 - First Stage 
anflicting Flows 
atential Capacity 
edestrian Impedance Factor 
2p. Adj. factor due to Impeding mvmnt 
avement Capacity 
robability of Queue free St. 

art 2 - Second Stage 
snflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
svement Capacity 

srt 3 - Single Stage 
cmflicting Flows 
Dtential Capacity 

ap. Adj. factor due to Impeding mvmnt 0 . 9 8  0.98 avement Capacity 
edestrian Impedance Factor 1.00 1-00 

-.- 

I 
:I 
;t 

f0. 

iiz: 

2sult for 2 stage process: 

t 
robability of Queue free St. 1-00 1-00 

7 10 t e p  4: LT from Minor St. 

2rt 1 - First Stage 
Dnflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 
sp. Adj. factor due to Impeding mvmnt 
avement Capacity 

srt 2 - Second Stage 
anflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 
2p. Adj. factor due to Impeding m m t  
Dvement Capacity 

L 

6 

jsi 

.. , .  

.: : . .  

a r t  3 - Single  Stage 
k-t 

2tential Capacity 575 
edestrian Impedance Factor 1.00 1.00 

3-j. L, Min T Adj. Imp Factor. 0.99 7 .  

anflicting Flows 403 

sj. L, Min T Impedance factor 0.98 

3p. Adj. factor due to Impeding mvmnt 0.98 0 . 8 1  
avement Capacity 564 
esults for Two-stage process:. 

r l  

u 

F 
i '  
P 2  



t 564 

' rksheet 8-Shared Lane Calculations 

4ovement 7 8 9 10 11 12 
L T R L T R 

Jlume (vph) 90 190 
. vement Capacity (vph) 564 1041 
ared Lane Capacity (vph) 

rksheet 9-Computation of Effect of Flared Minor Street Approaches 

dovement 7 8 9 10 11 12 
L T R L T R 

sep 564 1041 
J -  lume 90 190 
I lay 
= sep 
Xsep +I 
1 und (Qsep +1) 

I max 
: sh 
3 M C sep 

: act 
- 

Jqrksheet 10-Delay, Queue Length, and Level of Service 

< vement 1 4 7 8 9 10 11 12 

I (vph) 30 90 190 

Config LT L R 

:,m) (vph) 1548 564 1041 
J /-C 0.02 0.16 0.18 
; % queue length 0.06 0.57 0.67 
: ntrol Delay 7.4 12.6 9.2 
;os A B A 
5 proach Delay 10.3 

proach LOS B 

rksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

: oj) 
r ( i l ) ,  Volume for stream 2 or 5 
'i2), Volume for stream 3 or 6 

i il), Saturation flow rate for stream 2 
3\i2), Saturation flow rate for stream 3 
?* ( o j  
! M,LT), Delay for stream 1 or 4 
i, Number of major street through lanes 
J(rank,l) Delay for stream 2 or 5 

or 5 
or 6 

1.00 0.98 
0 
0 
1700 
1700 
0.98 
7.4 
2 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

nalyst : 
gency/Co. : 

nalysis Time Period: AM Peak 
ntersection: 
urisdiction: 

roject ID: 
3st/West Street: East Ave 
arth/South Street: 

ste Performed: 1/21/02 
( L O C d U k  4s) East Ave & W Entrance 

nalys i s Year : 2001 
Lawrence Livermore National Laboratory 

West Entrance to Sandia Labs 

ntersection Orientation: EW Study period (hrs): 1.00 

3jor Street: Approach Eastbound Westbound 
Vehicle Volumes and Adjustments 

5 6 
T R 

90 

90 

Movement 1 2 3 1 4  
L T R I L  

3lume 265 200 140 

3urly F l o w  Rate, HFR 265 200 140 
ercent Heavy Vehicles -- 
zdian Type Undivided 
I’ Channelized? 

zak-Hour Factor, PHF 1.00 1.00 1.00 1.00 
-- - -  2 -- 

3nes 
3nfiguration 
pstream Signal? 

2 0 
T TR 
No 

0 2  
LT T 

No 

inor Street: Approach Northbound Southbound 
8 9 I 1 0  11 12 Movement 7 

T R L T R I L  

15 20 

15 2 0  

3lume 

surly Flow Rate, HFR 

ercent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? No 
anes 

eak Hour Factor, PHF 1.00 1.00 

ercent Heavy Vehicles 2 2 
0 0 

1 1 
anfiguration L R 

Delay, Queue Length, and Level of Service 
pproach EB WB Northbound Southbound 

ane Config LT I L 
8 9 I 10 11 12 ovement 1 4 1 7  

R I 

(Wh) 140 15 20  770 (m) (vph) 1 0 9 3  3 3 0  
/ C  0 . 1 3  0 .05  0 . 0 3  0 . 0 8  5% queue length 0.44 0.14 
ontrol Delay 8 . 8  1 6 . 4  9 . 8  

d 

I- 

!? 

._ 

. .  

. .o 

u 

6 
! 
.-L 

F’ 

j; 



IS 
:+preach Delay 
ipproach LOS 

A C A. 
12.6 
B 

HCS2000: Unsignalized Intersections Release 4.1 

rve Engineering, Inc. 

. one: 
Z-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

’zlalyst : 

--te Performed: 1/21/02 
ency/Co. : 

lgalysis Time Period: AM Peak 
, tersection: East Ave & W Entrance 
. risdiction: 
inalysis Year: 2001 
*-eject ID: Lawrence Livermore National Laboratory 
st/West Street: East Ave 

qorth/South Street: West Entrance to Sandia Labs 

I tersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
.--jar Street Movements 1 2 3 4 5 6 

L T R L T R 

.- I\ 1 ume 265 200 140 90 

. ak-Hour Factor, PHF 1.00 1.00 1.00 1.00 
+ak-15 Minute Volume 66 50 35 22 
Uurly Flow Rate, HFR 265 200 140 90 

_ _  _ _  2 _ _  -- rcent Heavy Vehicles 
-1 dian Type Undivided 
i T  Channe 1 i zed? 
nes 2 0 0 2  

LT T nfiguration T TR 
Jpstream Signal? No No 

nor Street Movements 7 8 9 10 11 12 
L T R L T R 

lume 15 20 
. ak Hour Factor, PHF 1 - 0 0  1.00 
?eak-15 Minute Volume 4 5 
’urly Flow Rate, HFR 15 20 
rcent Heavy Vehicles 2 2 

?ercent Grade ( % )  0 
“adian Storage 
ared Approach: Exists? 

Storage 
;T Channelized? No 

0 



ines 
mfiguration 

1 1 
L R 

Pedestrian Volumes and Adjustments 
mement s 13 14 15 16 

Low (ped/hr) 0 0 0 0 
ine Width (ft) 12.0 12.0 12.0 12.0 
ilking Speed ( f t / sec) 4.0 4.0 4.0 4.0 
2rcent Blockage 0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

1 Left-Turn . .. 
Through 

5 Left-Turn 
Through 

r 

u 

x 
k 

P 
t.& 

irksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

iared In volume, major th vehicles: 0 
iared In volume, major rt vehicles: 0 

mber of major street through lanes: 2 

3t flow rate, major th vehicles: 1700 
2t flow rate, major rt vehicles: 1700 

- 4  

. -  

2rksheet 4-Critical Gap and Follow-up Time Calculation 

ritical Gap Calculation 
Ivement 1 4 7 8 9 10 11 12 

L L L T R L T R 

(c, base) 4.1 7.5 6.9 
(c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
( h v )  2 2 -  2 
(c, 9) 0.20 0.20 0.10 0.20 0.20 0.10 
rade/100 0.00 0.00 0.00 0 . 0 0  0 . 0 0  0.00 
(3, It) 0.00 0.70 0.00 
(c,T): 1-stage 0.00 0.00 0.00 0 .00  0 . 0 0  0 . 0 0  0.00 0.00 

2-stage 0 . 0 0  0.00 1.00 1.00 0 . 0 0  1-00 1-00 0.00 
( C )  1-stage 4.1 6.8 6.9 

2-stage 

Illow-Up Time Calculations 
3vement 1 4 7 8 9 10 11 12 

L L L T R L T R 

( f , base) 2.20 3 . 5 0  3 . 3 0  
t f , H V )  1.00 1.00 1-00 1-00 1-00 1-00 1.00 1.00 
( H v )  2 2 2 
( f) 2.2 3 . 5  3 . 3  

n: 

& 

p 

P '  

i -  s4 

i -  

w-5 

f i  e :  
k4 



lrorksheet 5-Effect of Upstream Signals 

Imputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

I' prog 
r tal Saturation Flow Rate, s (vph) 

,Lfective Green, g (sec) 
Wcle Length, C (sec) 

I (from table 9 - 2 )  
oportion vehicles arriving on green P 

rival Type 

3 ( @ )  
9 2  1 
9) 

'-Imputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

Pha 
:ta 

"oothing Factor, F 
oportion of conflicting flow, f 

rravel time, t(a) (sec) 

4ax platooned flow, V(c,max) 
f ; n  platooned flow, V(c,min) 
ration of blocked period, t(p) 
,-oportion time blocked, p 0.000 0.000 

rnputation 3-Platoon Event Periods Result 

l ( 2 )  0 . 0 0 0  
- 5) 0.000 
dom) 

> [ sub0 
'qnstrained or unconstrained? 

. ;oport ion 
inblocked (1) (2 1 ( 3 )  

Single-stage Two-Stage Process lr minor ' 

wements, p (x) Process Stage I Stage I1 

' <1) 
4)  

3 ( 7 )  
? '8) 

9)  

:omputation 4 and 5 
- 'ngle-Stage Process 
wement 1 4 7 8 9 10 11 12 

L L L T R L T R 



465 690  232 

wo-Stage Process 
10 11 7 8 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Staqe2 

(X) 
(C/U/X) 

(rfx) 
(platfx) - 

3rksheet 6-Impedance and Capacity Equations 

tep 1: RT from Minor St. 

Inflicting Flows 232 
Itential Capacity 770 

Ivement Capacity 770 robability of Queue free S t .  

9 12 

zdestrian Impedance Factor 1.00 1.00 
1.00 0.97 

I 
B .  

L 

f jisii 

A 
ij 
ej 

r! 

It 

r 

4 1 tep 2 : LT from Major St. D 

F 
mflicting Flows 465 
2tential Capacity 1093 

Dvement Capacity 1093 

3 j  L-Shared Prob Q free St. 0.87 

b 

sdestrian Impedance Factor 1.00 1.00 

robability of Queue free St. 0.87 1.00 
c 
L 

b 
8 11 zep 3: TH from Minor St. 

mflicting Flows 
L 6  

3tential Capacity P : u 3destrian Impedance Factor 1.00 1.00 

robability of Queue free St. 1.00 1.00 
2p. Adj. factor due to Impeding mvmnt 0.87 0.87 3vement Capacity F 

L 
i 

L 

7 1 0  ;ep 4: LT from Minor St. 

mflicting Flows 690 
L 

F itential Capacity 379 
2destrian Impedance Factor 1.00 1.00 

3 - j .  L, Min T Adj. Imp Factor. 
3 j .  L ,  Min T Impedance factor 

3p. A d j .  factor due to Impeding mvmnt 0.87 
ivement Capacity 330 

0.87 
0.90  
0 .88  k 



Irksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

'tep 3: TH from Minor St. 8 11 

3rt 1 - First Stage 

itential Capacity 
sdestrian Impedance Factor 

ivement Capacity 
robability of Queue free St. 

'smflicting Flows 

Zap. Adj. factor due to Impeding mvmnt 

"Prt 2 - Second Stage 
Inflicting Flows 
2tential Capacity 

3p. Adj. factor due to Impeding mvmnt 
Jvement Capacity 

Pedestrian Impedance Factor 

irt 3 - Single Stage 
mflicting Flows 
~tential Capacity 

ip. Adj. factor due to Impeding mvmnt 0.87 
wement Capacity 

"ndestrian Impedance Factor 1.00 1.00 
0.87 

2sult for 2 stage process: 

u' 
t 
robability of Queue free St. 1.00 1.00 

'tep 4: LT from Minor St. 7 10 

lrt 1 - First Stage 

Itential Capacity 
2destrian Impedance Factor 

Zonflicting Flows 

,ap. Adj. factor due to Impeding mvmnt 
'Yvement Capacity 

-3rt 2 - Second Stage 
-0nflicting Flows 

3 tent ial Capacity 
2destrian Impedance Factor 

wement Capacity 
1 ,ap. Adj. factor due to Impeding mvmnt 

690 
379  
1.00 

rart 3 - Single Stage 
Ynflicting Flows 

-2destrian Impedance Factor 
claj. L, Min T Impedance factor 

3 - j .  L, Min T Adj. Imp Factor. 
~ p .  Adj. factor due to Impeding mvmnt 0.87 

Dtential Capacity 

Xovement Capacity 330 

1.00 
0.87 
0.90 
0.88 

2sults for Two-stage process: 



t 330 c 

I orksheet 8-Shared Lane Calculations 

9 10 11 12 
R L T R 

7 8 
L T 

ovement 

' 15 20 olume (vph) 
ovement Capacity (vph) 
hared Lane Capacity (vph) 

330 770 

orksheet 9-Computation of Effect of Flared Minor Street Approaches 

10 11 12 
R L T R 

7 8 9 
L T 

Dvement 

330 770 
15 20 

s.ep 
Dlume 
slay 
SeP 
sep +1 
3und (Qsep +1) 

max 
sh 
JM C sep 

act 

3rksheet 10-Delay, Queue Length, and Level of Service 

3vement 1 4 .  7 
sne Config 

8 9 10 11 12 
LT L R 

(vph) 140 15 20 770 (m) (vph) 1093 330 
/ C  0.13 0.05 0.03 
5% queue length 0.44 0.14 0.08 
3ntrol Delay 8.8 16.4 
3s 
?preach Delay 12.6 . 
?preach LOS 

9.8 
A C A 

B 

Drksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

5 

! 
L 

d 
!i 
H 

r i  

t 

L 

ir 
k 

PR 

P 
1.00 0.87 &a (oj 1 

0 (ill, Volume for stream 2 or 5 
0 R;! (i2), Volume for stream 3 or 6 

(ill, Saturation flow rate for stream 2 or 5 1700 
1700 (i2), Saturation flow rate for stream 3 or 6 

* (oj) 0.87 8.8 ( M , L T ) ,  Delay f o r  stream 1 or 4 
2 , Number of major street through lanes 

(rank,l) Delay for stream 2 or 5 



HCS2000: Unsignalized Intersections Release 4 . 1  

TWO-WAY STOP CONTROL SUMMARY 

wlyst : 
' ency/Co. : 
. te Performed: 1/21/02 
inalysis Time Period: AM Peak 
tersection: 

, risdiction: 

D-wject ID: 
i st/West Street: East Ave 

- # 6 )  East Ave & S Gate cLdd/-  - -  

Lalysis Year: 2001 
Lawrence Livermore National Laboratory 

rth/South Street: South Gate 

I tersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
4 jor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

- 
2 4 0  4 5  1 7 0  2 0 0  

240  45 1 7 0  2 0 0  

i lume 

lourlv Flow Rate, HFR 
; ak-Hour Factor, PHF 1.00 1.00 1-00 1.00 

_ _  _ -  ? rcent Heavy Vehicles 2 

- nes 0 2  

! dian Type Undivided 
i.1. Channelized? 

: nfiguration LT T 
;,stream Signal? No 

1 0 
TR 

No 

! nor Street: Approach Northbound Southbound 
11 12 Movement 7 8 9 I 10 

L T R I L  T R 

30  60 
1-00 1 . 0 0  
30  60 
2 2 

; lune 
Gak Hour Factor, PHF 
-.-urly Flow Rate, HFR 
; rcent Heavy Vehicles 

Qdian Storage 
I ared Approach: Exists? 

Storage 
iT Channelized? No 
- nes 

; rcent Grade ( % )  0 0 

1 1 
1 nf iguration L R 

Delay, Queue Length, and Level of Service 
? _  proach EB WB Northbound Southbound 
Qvement 1 4 1 7  8 9 I 10 11 1 2  
: ne Config LT 1 I L  R 

240  30  60 
728  

5 (vph) 
: m) (wh) 1185 268 
r C  0.20 0 . 1 1  0.08 
;>% queue length 0 . 7 6  0.38 0.27 
??ntrol Delay 8.8 20.1 1 0 . 4  



A C B os 
pproach Delay 13.6 
pproach LOS B 

r HCS2000: Unsignalized Intersections Release 4.1 

orve Engineering, Inc. 

hone : 
-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalyst : 
gency/Co. : 
ate Performed: 1/21/02 
nalysis Time Period: AM Peak 
ntersection: East Ave & S Gate 
urisdiction: 

roject ID: 
ast/West Street: East Ave 
orth/South Street: South Gate 

nalysis Year: 2001 
Lawrence Livermore National Laboratory 

I 

n 

ntersection Orientation: Ew Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments . 

ajor Street Movements 1 2 3 4 5 6 
L T R L T R 

olume 240 45 170 200 
eak-Hour Factor, PHF 1.00 1.00 1.00 1.00 

ourly Flow Rate, HFR 240 45 170 200 
ercent Heavy Vehicles 2 -- -- 
eak-15 Minute Volume 60 11 42 50  

-- 
edian Type Undivided 

-- 

T Channelized? 
anes 
onfiguration 
pstream Signal? 

0 2  
LT T 

No 

1 0 
TR 

No 

inor Street Movements 7 8 9 10 11 12 
L T R L T R 

o lume 30 60 

eak-15 Minute Volume 8 15 
ourly Flow Rate, HFR 30 60 

ercent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? 

1.00 eak Hour Factor, PHF 1.00 

ercent H e a v y  Vehicles 2 2 
0 0 

No 

?r' 

E 



m e  s 
mfiguration 

1 
L 

1 
R 

Pedestrian Volumes and Adjustments 
dovement s 13 14 15 16 

tow (ped/hr) 0 0 0 0 
Width (ft) 12.0 12.0 12.0 12.0 

ilking Speed ( f t /sec) 
xcent Blockage 

4.0 4.0 4.0 4.0 
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

>,2 Left-Turn 
Through 

j Left-Turn 
Through 

)rksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

Sriared In volume, major th vehicles: 0 
’Pared In volume, major rt vehicles: 0 

Qmber of major street through lanes: 2 

.t flow rate, major th vehicles: 1700 
: .t flow rate, major rt vehicles: 1700 

4orksheet 4-Critical Gap and Follow-up Time Calculation 

-itical Gap Calculation 
-Id7ement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

: c,base) 4.1 7.5 
: (c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 
’hv) 2 2 

- c , g )  0.20 0.20 0.10 0.20 
3rade/l0 0 0.00 0.00 0.00 0.00 
‘3, It) 0.00 0.70 
c , T ) :  1-stage 0.00 0.00 0.00 0.00 0.00 0.00 

2-stage 0.00 0.00 1.00 1-00 0.00 1.00 

2-stage 
- ‘c) 1-stage 4.1 6.8 

11 
T 

12 
R 

6 . 9  

2 
2.00 2 . 0 0  

0.20 0.10 
0.00 0.00 

0.00 
0.00 0.00 
1.00 0.00 

6 . 9  

?allow-Up Time Calculations 
8 vement 1 4 7 8 9 10 11 12 

L L L T R L T R 

’ f , base) 2.20 3.50 3.30 
: f,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
f ,Hv) 2 2 2 
- { f )  2.2 3.5 3.3 



Drksheet 5-Effect of Upstream Signals 

3mputation 1-Queue Clearance Time at Upstream Signal 
I 
I 

Movement 2 Movement 5 
V(t) V(1,prot) V(t) V(1,prot) 

prog 
2tal Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
3 (from table 9-2)  i 

roportion vehicles arriving on green P 
(91) 
( 9 2 )  
(9) 

h k &  

imputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) & 

lpha 
e t a  
ravel time, t(a) (sec) 
noothing Factor, F m 

roportion of conflicting flow, f 
zix platooned flow, V(c,max) - 
in platooned flow, V (c, min) 
uration of blocked period, t(p) 
roportion time blocked, p 0.000 0.000 

a< 

Dmputation 3-Platoon Event Periods Result 

( 2 )  0.000 
( 5 )  0.000 
( dom ) 
( sub0 ) 
onstrained or unconstrained? 

. e  

roportion 

or minor Single-stage Two-Stage Process 
ovements, p(x) Process Stage I Stage I1 

(1) 
( 4 )  
( 7 )  
( 8 )  
( 9 )  
(10) 
(11) 
( 1 2 )  

omputation 4 and 5 
ingle-Stage Process 
ovement 1 4 7 8 9 10 11 12 

L L L T R L T R 

nbloc ked (1) (2 1 ( 3  1 

5-2 

F"' 

P .  Y 

F u 



370 772 270 

Y 

c,u,x 

- r,x 
‘ plat,x 

do-Stage Process 
7 8 1 0  11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

3400 

i-rksheet 6-Impedance and Capacity Equations 

I ep 1: RT from Minor St. 9 12 

lonflicting Flows 270 
: *tential Capacity 728 

luvement Capacity 728  
?-Tobability of Queue free St. 1.00 0.92  

1 destrian Impedance Factor 1.00 1.00 

; ep 2: LT from Major St. 4 1 

nflicting Flows 370 
: tential Capacity 1185 

-vement Capacity 1185 
: obability of Queue free St. 1-00 0.80 
4,j L-Shared Prob Q free St. 0.80 

’edestrian Impedance Factor 1.00 1.00 

! ep 3: TH from Minor St. 8 11 

’onflicting Flows 
. tential Capacity 

lap. Adj. factor due to Impeding mvmnt 
1 lvement Capacity 

destrian Impedance Factor 

obability of Queue free St. 

1-00 
0.80 

1.00 

1.00 
0 . 8 0  

1.00 

‘‘ep 4: LT from Minor St. 7 10 

nflicting Flows 
-Jotential Capacity 
destrian Impedance Factor 

I j .  L, Min T Impedance factor 
aj . L, Min T Adj . Imp Factor. 
‘p. Adj. factor due to Impeding mvmnt 
vement Capacity 

1 . 0 0  
0.80 
0.84 
0.77 

772 
3 3 6  
1 . 0 0  

0.80 
2 6 8  



3rksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

zep 3: TH from Minor St. 8 11 

3rt 1 - First Stage 
Dnflicting Flows 
Dtential Capacity 
Zdestrian Impedance Factor 
3p. Adj. factor due to Impeding mvmnt 
xement Capacity 
robability of Queue free St. 

3rt 2 - Second Stage 
mflicting Flows 
>tent ial Capacity 
sdestrian Impedance Factor 
3p. Adj. factor due to Impeding mvmnt 
xement Capacity 

3rt 3 - Single Stage 
xtflicting Flows 
Itential Capacity 
zdestrian Impedance Factor 1.00 1-00 
2p. Adj. factor due to Impeding mvmnt 0.80 0.80 
zwement Capacity 

zsult for 2 stage process: 

t 
robability of Queue free St. 1 - 0 0  1.00 

t ep  4: LT from Minor St. 7 10 

3rt 1 - First Stage 
Dnflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 3 - Single Stage 
onflicting Flows 772 
otential Capacity 
edestrian Impedance Factor 
aj. L, Min T Impedance factor 
aj. L, Min T Adj. Imp Factor. 
ap. A d j .  factor due to Impeding mvmnt 
ovement Capacity 

1-00 
0.80 
0 . 8 4  
0.77 

336 
1-00 

0 . 8 0  
268 

e s u l t s  for Two-stage process: 

i 
& 

4 

k j  

F t 

I 

t.3 

i-A 



t 2 6 8  
- 

I r k s h e e t  8-Shared L a n e  C a l c u l a t i o n s  

dovement 7 8 9 10 11 1 2  
L T R L T R 

Jo lume (vph) 3 0  60 
hernent C a p a c i t y  (vph) 2 6 8  7 2 8  
iared L a n e  Capacity (vph) 

i r k s h e e t  9 - C o m p u t a t i o n  o f  E f f e c t  o f  Flared Minor Street Approaches 

4pvement 7 8 9 1 0  11 1 2  
L T R L T R 

7 .- sep 
"~ lu rne  
?lay 

.! sep 
7 sep +1 

iund (Qsep +1) 

2 6 8  
30 

72 8 
60 

i max 
s h  
JM C sep 

n 
- ac t  

d d r k s h e e t  1 0 - D e l a y ,  Queue L e n g t h ,  and L e v e l  of Service 

ivement 1 4 7 8 9 10 11 12 
Lane C o n f i g  LT L R 

- - /C  0 . 2 0  
j %  queue length 0 . 7 6  

, ~ n t r o l  Delay 8 . 8  
LO s A 

Iproach Delay - 
>preach LOS 

0.11 0.08 
0 . 3 8  0 . 2 7  
2 0 . 1  1 0 . 4  

C B 
1 3 . 6  

B 

irksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

L.- (oj 1 
v ( i l ) ,  V o l u m e  f o r  s t r e a m  2 o r  5 

( i 2 ) ,  Volume for s t r e a m  3 o r  6 
, (il), Saturat ion flow ra te  f o r  stream 2 o r  5 
s ( i 2 ) ,  Sa tu ra t ion  f l o w  ra te  f o r  s t r e a m  3 o r  6 
-* ( o j  ) 
(M,LT), Delay f o r  s t r e a m  1 o r  4 

tu ,  Number of m a j o r  s treet  through lanes 
d ( r a n k , l )  D e l a y  f o r  s t r e a m  2 o r  5 

0 . 8 0  
0 
0 
1 7 0 0  
1700  
0 .80  
8 . 8  
2 

1-00 



. 
f 
11 

. 
L 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

Qalyst : 
jency/Co. : 

Itersection: East Ave & S Gate 
irisdiction: 

ite Performed: 1/21/02 

(LoCAk;Pk +t 6 )  ;nalysis Time Period: PM Peak 

Xaalysis Year: 2001 
?eject ID: Lawrence Livermore National Laboratory 
ist/West Street: East Ave 
>rth/South Street: South Gate 

itersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
,--ijor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

160 70 270 60 

70 270  6 0  

lume 
2ak-Hour Factor, PHF 1.00 1.00 1-00 1.00 

xcent Heavy Vehicles 2 _ -  - -  
lourly Flow Rate, HFR 160 

?dian Type Undivided 

m e  s 
)nf igurat ion LT T TR 

-- -- 

3T Channelized? 
0 2  1 0 

,$stream Signal? No No 

mor Street: Approach Northbound Southbound 
Movement 7 8 9 I 10 11 12 

L T R I L  T R 

I lume 55 350 

'Turly Flow Rate, HFR 55 350 
?eak Hour Factor, PHF 1.00 1.00 

- drcent Grade ( % )  0 0 
xcent Heavy Vehicles 2 2 

tedian Storage 
-ared Approach: Exists? 

Storage 
?T Channelized? No 
mes 1 1 
>nfiguration L R 

Delay, Queue Length, and Level of Service 
.dproach EB WB Northbound Southbound 
Lovement 1 4 1 7  a 9 I 10 11 12 
m e  Config LT I I L  R 

3 (wh) 1 6 0  55 350 
1226 347  696 

' C  0.13 0 . 1 6  0.50 
9 5 %  queue length 0.45 0.56 2.98 
'ontrol Delay 8.4 17.3 15.4 

"!m) (wh) 



3s 
pproach Delay 
pproach LOS L 

! 
L 

A C C 
15.6 

P 

HCS2000: Unsignalized Intersections Release 4.1 

3rve Engineering, Inc. 

hone : 
-Mail: 

Fax : 

I 

s 
b 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalyst : 
gency/Co.: 

nalysis Time Period: PM Peak 
ntersection: 
Irisdiction: 

roject ID: 
ast/West Street: East Ave 
3rth/South Street: South Gate 

2te Performed: 1/21/02 

East Ave & S Gate 

ialysis Year: 2001 
Lawrence Livermore National Laboratory 

ntersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
2 3 4 5 6 3jor Street Movements 1 
T R L T R L 

P 

. I  

60 

18 68 15 
60 

2lume 160 70 270 

2ak-15 Minute Volume 40 
3urly Flow Rate, HFR 160 70 270 
zrcent Heavy Vehicles 2 
zdian Type Undivided 
T Channelized? 

L sak-Hour Factor, PHF 1.00 1-00 1-00 1.00 

-- - _  - -  - -  

mes 
m f  iguration 
?stream Signal? 

0 2  
LT T 

No 

1 0 
TR 

No 

r 
e 

- F' 
12 h 7 8 9 10 11 inor Street Movements 

R L T R L T 
g 
-$, 

14 88 e 
2 2 & 

Dlume 55 350 
2ak-15 Minute Volume 
xrly Flow Rate, HFR 55 350 3rcent Heavy Vehicles 
3rcent Grade ( % )  
Zdian Storage 
lared Approach: Exists? 

Storage 
r Channelized? 

1.00 2ak Hour Factor, PHF 1.00 

I, 
.._ 

0 0 

No 



.ne s 
-anf iguration 

1 
L 

1 
R 

Pedestrian Volumes and Adjustments 
lgvements 13 14 15 1 6  

o w  (ped/hr) 
Jane Width (ft) 
ilking Speed (ft/sec) 
rcent Blockage 

0 0 0 0 
12.0 * 12.0 12.0 12.0 
4.0 4.0 4.0 4.0 
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

; A  Left-Turn 
Through 
Left -Turn 
Through 

rksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

;nared In volume, major th vehicles: 0 
"iared In volume, major rt vehicles: 0 

Lumber of major street through lanes: 2 

t flow rate, major th vehicles: 1700 
;,t flow rate, major rt vehicles: 1700 

Jorksheet 4-Critical Gap and Follow-up Time Calculation 

itical Gap Calculation 
lovement 1 4 7 8 9 10 11 12 

L L L T R L T R 

: ,c,base) 4.1 7.5 6.9 

hv 1 2 2 2 
- (c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

- c,g) 0.20  0 .20  0.10 0.20 0.20 0.10 
;rade/ 100 0 . 0 0  0.00 0 . 0 0  0 .00  0.00 0.00 

0 . 0 0  
c r T ) :  1-stage 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.00 0.00 

2-stage 0.00 0.00 1-00 1-00 0 . 0 0  1.00 1.00 0 . 0 0  

2-stage 

-3rI-t) 0.00 0.70 

- 'c) 1-stage 4.1 6.8 6.9 

Tgllow-up Time Calculations 
vement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

. _  - f base) 2.20 3.50 3.30 
frw) 1 . 0 0  1-00 1-00 1-00 1-00 1.00 1.00 1.00 

3. \Hv) 2 2 2 
- ' f )  2.2 3.5 3.3 



orksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

prog 
otal Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
p (from table 9 - 2 )  
roportion vehicles arriving on green P 
(91 1 
(92 1 
( 4 )  

omputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

lpha 
eta 
ravel time, t(a) (sec) 
moothing Factor, F 
roportion of conflicting flow, f 
ax platooned flow, V(c,max) 
in platooned flow, V(c,min) 
uration of blocked period, t(p) 
roportion time blocked, p 

omputation 3-Platoon Event Periods Result 

0 . 0 0 0  0 0 0 0  

( 2 )  0 .000  
( 5 )  0.000 
( dom 1 
{ sub0 ) 
onstrained or unconstrained? 

roport ion 
nblocked 
or minor Single-stage Two-Stage Process 
ovements, p(x) Process Stage I Stage I1 

(1) 
(4) 
( 7 )  

( 9 )  
( 1 0 )  
(11) 
(12) 

omputation 4 and 5 
ingle-Stage Process 
ovement 1 

(1) ( 2 )  ( 3  1 

( 8 )  

' 4  7 8 9 10 11 12 
L T R L T R L L 



330 655 300  

wo-Stage Process 
7 8 1 0  11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

.Tic, x) 
3400 

*.arksheet 6-Impedance and Capacity Equations 

f e p  1: RT from Minor St. 9 12 

'onflicting Flows 300 
: -tential Capacity 696 

iovement Capacity 696 
?-obability of Queue free St. 1.00 0.50 

; destrian Impedance Factor 1.00 1.00 

3-ep 2: LT from Major St. 4 1 

nflicting Flows 330 
! tential Capacity 1226 

I 'vement Capacity 1226 
i obability of Queue free St. 1.00 0.87 
9d-j L-Shared Prob Q free St. 0.87 

?edestrian Impedance Factor 1.00 1.00 

I ep 3: TH from Minor St. 8 '11 

'gnflicting Flows 
I tential Capacity 

:ap. A d j .  factor due to Impeding m m t  0.87 0.87 
I destrian Impedance Factor 1.00 1.00 

: obability of Queue free St. 1.00 1.00 
-vement Capacity 

:+-ep 4: LT from Minor St. 7 10 

?otential ._ Capacity 399 
: destrian Impedance Factor 1.00 1.00 

4aj. L, Min T A d j .  Imp Factor. 0.90 

! vement Capacity 347 

: nflicting Flows 655 

j. L, Min T Impedance factor 0.87 

: -p. Adj. factor due to Impeding m&t 0.45 0.87 



orksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

8 11 tep 3: TH from Minor St. 

art 1 - First Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 
robability of Queue free St. 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 3 - Single Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

esult for 2 stage process: 

1.00 1-00 
0 . 8 7  0 . 8 7  

\ .  

c 

i.+ 

6 

k. 

L 

t 
robability of Queue free St. 1.00 1-00 

7 10 tep 4: LT from Minor St. 

art 1 - First Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
Dvement Capacity 

art 3 - Single Stage 
Dnflicting Flows 655 
otential Capacity 399 
edestrian Impedance Factor 1-00 

3j. L, Min T Adj. Imp Factor. 0.90 

wement Capacity 347 

1.00 
3j. L, Min T Impedance factor 0.87 

3p. Adj. factor due to Impeding mvmnt 0.45 0.87  

asults f o r  Two-stage process: 

Y 

c 
&s 

t E 
i s  



t 347 

rksheet 8-Shared Lane Calculations 

dovement 7 8 9 10 11 12 
L T R L T R 

Jolume (vph) 55 350 
-vement Capacity (vph) 347 696 
ared Lane Capacity (vph) 

I rksheet 9-Computation of Effect of Flared Minor Street Approaches 

dovement 7 8 9 10 11 12 
L T R L T R 

SeP 347 696 
-lune 55 350 
lay 
SeP 
sep +1 
und (Qsep +1) 

max 
sh 
M C sep 

act 

Qrksheet 10-Delay, Queue Length, and Level of Service 

8 vement 1 4 7 8 9 10 11 12 
iane Config LT L R 

7 'C 0.13 
I % queue length 0.45 
: ntrol Delay 8 . 4  
i.0 S A 
proach Delay 

! proach LOS 

55 350 
347 6 9 6  
0 . 1 6  0 .50  
0.56 2.98 
17.3 15.4 
C C 

15.6 
C 

* rksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

: oj) 
r(il), Volume for stream 2 or 5 
, i2), Volume for stream 3 or 6 
i il), Saturation flow rate for stream 2 
;(i2), Saturation flow rate for stream 3 
? '& ( o j  ) 
: M,LT), Delay for stream 1 or 4 
I, Number of major street through lanes 
!(rank,l) Delay for stream 2 or 5 

or 
or 

5 
6 

0.87 
0 
0 
1700 
1700 
0.87 

2 
8.4 

1.00 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

nalyst : 
.gency/Co . : 
ate Performed: 
nalysis Time Period: 
ntersection: 
urisdiction: 
nalysis Year: 
roject ID: Lawrence 
ast/West Street: 
orth/South Street: 

1 /21/ 02 
PM Peak 
East Ave & E Entrance ( L o a - t i A  tt 8 )  
2001 
Livermore National Laboratory 
East Ave 
East Entrance 

ntersection Orientation: EW Study period (hrs) : 1-00 

Vebicle Volumes and Adjustments 
ajor Street: Approach Eastbound Westbound 

1 2 3 1 4  5 6 Movement 
L T R I L  T R 

210 10 20  60 olume 
eak-Hour Factor, PHF 1.00 1.00 1.00 1.00 
ourly Flow Rate, HFR 210 10 20 60 
ercent Heavy Vehic 1 es -- -- 
edian Type Undivided 
T Channelized? 
anes 1 0 0 1  
onfiguration TR LT 
pstream Signal? No No 

inor Street: Approach Northbound Southbound 

-- 2 

7 8 9 I 10 11 12 
L T R I L  T R 

Movement 

olume 40 90 
eak Hour Factor, PHF 1-00 1.00 
ourly Flow Rate, HFR 40 90 
ercent Heavy Vehicles 2 2 
ercent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? No 
anes 1 1 
onfiguration L R 

0 0 

-- 

Delay, Queue Length, and Level of Service 
pproach EB WB Northbound Southbound 
ovement 
ane Config LT I L 

1 4 1 7  a 9 I 10 11 12 
R I 

/C 
5% queue length 
ontrol Delay 

0 . 0 1  0.06 0.11 
0.05 0.19 0.37 
7.7 10.7 9.9 

. .  

t 

if 

I’ 

i 



S 

’proach LOS 
pproach Delay 

A B 
10.2 

B 

A 

HCS2000: Unsignalized Intersections Release 4.1 

.rve Engineering, Inc. 

~ ,lone : 
?-Mail : 

Fax : 

’ alyst: 

Jate Performed: 
? -alysis Time Period: 
tersection: 

,~risdiction: 
inalysis Year: 

,ency/Co. : 

oject ID: Lawrence 
st/West Street: 

Jorth/South Street: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

1/21/02 
PM Peak 
East Ave & E Entrance 

2001 
Livermore National Laboratory 
East Ave 
East Entrance 

.tersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
jor Street Movements 1 2 3 4 5 6 

L T R L T R 

Jlume 210 10 20 60 

?eak-15 Minute Volume 52 2 5 15 
. ‘mrly Flow Rate, HFR 210 10 20 60 

wdian Type Undivided 
Tv Channelized? 

:ak-Hour Factor, PHF 1.00 1-00 1.00 1-00 

-- _ -  2 -- -- xcent Heavy Vehicles 

1 0 0 1  tnes 
infiguration TR LT 

.Jgstream Signal? No No 

.nor Street Movements 7 8 9 10 11 12 
L T R L T R 

lune 40 90 
Teak Hour Factor, PHF 1-00 1-00 
%ak-15 Minute Volume 10 

mrly  Flow Rate, HFR 4 0  
3rcent H e a v y  Vehicles 2 

?grcent Grade ( % I  
:dian Storage 
-ared Approach: Exists? 

Storage 
- 7  Channelized? 

0 

22 
90 
2 

0 

No 



anes 
onf iguration 

1 1 
L R 

Pedestrian Volumes and Adjustments 
ovement s 13 14 1 5  16 

low (ped/hr) 0 0 0 0 
ane Width (ft) 12.0 12.0 12.0 12.0 
alking Speed (ft/sec) 4.0 4.0 4.0 4.0 
ercent Blockage 0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

2 Left-Turn 
Through 

5 Left-Turn 
Through 

9 
.( 

i 

srksheet 3-Data f o r  Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

.. 

. -  

hared In volume, major th vehicles: 
hared In volume, major rt vehicles: 
at flow rate, major th vehicles: 
2t flow rate, major rt vehicles: 
umber of major street through lanes: 

60 
0 
1700 
1700 
1 

Drksheet 4-Critical Gap and Follow-up Time Calculation 

ritical Gap Calculation 
Dvement 1 4 7 8 9 10 11 12 

L L L T R L T R 

(c, base) 4.1 7.1 6.2 
(c,hv) 1.00 1.00 1.00 1-00 1.00 1.00 1.00 1-00 
(hv) 2 2 2 
(c,g) 0.20 0 .20  0.10 0.20 0.20 0.10 
rade/ 100 0.00 0.00 0 .00  0.00 0.00 0 . 0 0  
(3,lt) 0.00 0.70 0.00 
(c,T): 1-stage 0.00 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0.00  

2-stage 0.00 0.00 1-00 1-00 0 . 0 0  1.00 1.00 0.00 
(c) 1-stage 4.1 6.4 6.2 

2-stage 

F 
t 
c 

L 

L 

31low-Up Time Calculations 
3vement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

2.20 3 . 5 0  3 . 3 0  

2 2 2 
2.2 3 . 5  3 . 3  

0 . 9 0  0.90 0.90 0.90 0.90 0.90 0.90 0.90 



Wrksheet 5-Effect of Upstream Signals 

1 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

J prog 
I tal Saturation Flow Rate, s (vph) 
1 rival Type 
Lfective Green, g (sec) 
_'.-de Length, C (sec) 

F oportion vehicles arriving on green 
(from table 9-2) 

J (91 1 
; 9 2 )  
; 9) 

P 

: *mputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

3 pha 
; ta 
rravel time, t(a) (sec) 
5 'oothing Factor, F 
; oportion of conflicting flow, f 
4ax platooned flow, V(c,max) 
('n platooned flow, V(c,min) 
1 ration of blocked period, t(p) 
?-aportion time blocked, p 

1 mputation 3-Platoon Event Periods Result 

0 - 0 0 0  0.000 

- 
0 . 0 0 0  2 ( 2 )  

: 5 )  0 . 0 0 0  
dam) 

2 \ subo) 
'Tnstrained or unconstrained? 

? Dportion 

. r minor Single-stage Two-Stage Process 
1. vements, p ( x )  Process Stage I Stage I1 

inbl oc ked (1) (2) ( 3 )  

- 
:omputation 4 and 5 
-'ngle-Stage Process 
vement 1 4 7 8 9 10 11 12 

L L L T R L T R 



220 315 215 

I 

No-Stage Process 
8 10 11 7 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

(C,X) 
1700 

3rksheet 6-Impedance and Capacity Equations 

9 1 2  tep 1: RT from Minor St. 

Dnflicting Flows 215 
3tential Capacity 825 

Dvement Capacity 825 

1.00 sdestrian Impedance Factor 1.00 

robability of Queue free St. 0.89 1.00 

4 1 tep 2: LT from Major St. 

Dnflicting Flows 220 

sdestrian Impedance Factor 1.00 

robability of Queue free St. 0.99 1.00 

Dtential Capacity 1349 

Dvement Capacity 1349 

3-j L-Shared Prob Q free St. 0.98 

Lep 3: TH from Minor St. 

mflicting Flows 
3tential Capacity 

1.00 1.00 zdestrian Impedance Factor 
3p. Adj. factor due to Impeding mvmnt 0.98 0.98 Dvement Capacity 

1.00 

8 11 

robability of Queue free St. 1.00 1.00 
7 10 zep 4: LT from Minor St. 

I 

B 

1 

L 

1 
h 

- _  
o-? 

u 

a p 
YP 

c 

L 9  Dnflicting Flows 315 
Dtential Capacity 678 
2destrian Impedance Factor 
3-j. L, Min T Impedance f ac to r  

1.00 1.00 I 
a, 0.98 

0.99 
0.88 

3 - j .  L,  Min T Adj. Imp Factor. 
3p. Adj. factor due to Impeding mvmnt 0.99 
Dvement Capacity 668 



2rksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

"tep 3: TH from Minor St. 8 11 

art 1 - First Stage 
'bnflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 

xement Capacity 
robability of Queue free St. 

Cap. Adj. factor due to Impeding m k t  

Y r t  2 - Second Stage 
3nflicting Flows 
Dtential Capacity 

3p. Adj. factor due to Impeding mvmnt 
Dvement Capacity 

3rt 3 - Single Stage 
mflicting Flows 

rotential Capacity 

P-edestrian Impedance Factor 

Xdestrian Impedance Factor 1.00 1.00 
3p. Adj. factor due to Impeding mvmnt 0.98 0.98 
mement Capacity 

2sult for 2 stage process: 

Y 
- t  
robability of Queue free St. 1.00 1.00 

C-tep 4: LT from Minor St. 7 10 

3rt 1 - First Stage 

3tential Capacity 
2destrian Impedance Factor 

Zonflicting - Flows 

Zap. Adj. factor due to Impeding mvmnt 
'Svement Capacity 

, a r t  2 - Second Stage 
"onflicting Flows 
3tential Capacity 
2destrian Impedance Factor 

mement Capacity 
1 -ap. Adj. factor due to Impeding mvmnt 

part 3 - Single Stage 
-9nflicting Flows 

,zdestrian Impedance Factor 
Xa j .  L, Min T Impedance factor 
ij. L, Min T Adj. Imp Factor. 
ip. Adj. factor due to Impeding mvmnt 

itential Capacity 

Yovement Capacity 

315 
6 7 8  
1.00 

0 . 9 9  
6 6 8  

1.00 
0 . 9 8  
0.99 
0 . 8 8  

2sults for Two-stage process: 



668 t 

orksheet 8-Shared Lane Calculations 

8 9 1 0  11 12 
T R '  L T R ovement 7 

L 

40 90 
668 825 

olume (vph) 
ovement Capacity (vph) 
hared Lane Capacity (vph) 

orksheet 9-Computation of Effect of Flared Minor Street Approaches 

7 8 9 10 11 12 
T R L T R 

ovement 
L 

SeP 668 825 40 90 3lume 
elay 
SeP 
sep +1 
3und (Qsep +1) 

max 
sh 

UM C sep 

act 

3rksheet 10-Delay, Queue Length, and Level of Service 

7 8 9 1 0  11 12 3vement 1 4 
m e  Config LT L R 

~ ~- 

0.01 0.06 0.11 
0 . 0 5  0.19 0.37 
7.7 10.7 9.9 
A B A 

1 0 . 2  
B 

(wh) 20 40 90 
In) (wh) 1349 668 825 
/C  
5% queue length 
mtrol Delay 
3s 
pproach Delay 
pproach LOS 

3rksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

e. 

a 5 
e 

5 

r 
f c  
i 

F' 

(oj) 1.00 0.99 e 
(i2), Volume for stream 3 or 6 0 F? 

1700 L 
60 (il), Volume for stream 2 or 5 

(il), Saturation flow rate for stream 2 or 5 
1700 (i2), Saturation flow rate for stream 3 or 6 

* ( o j  1 0.98 7 . 7  (M,LT), Delay for stream 1 or. 4 
1 , Number of major street through lanes 
0.1 - -  (rank,l) Delay f o r  stream 2 or 5 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

qnalyst : 
' rency/Co. : 

aalysis Time Period: Existing AM 
J ttersection: East Ave & Greenville Rd 

ite Performed: 1/ 16 / 02 

irisdiction: 
!,ialysis Year: 2001 
?-reject ID: 
. .st/West Street: East Avenue 
* )rth/South Street: Greenville Road 

Lawrence Livermore Lab Traffic Impact Analysis 

: itersection Orientation: NS Study period (hrs): 0.25 

Vehicle Volumes and Adjustments 
* tjor Street: Approach Northbound Southbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

, tlume 74 136 147 247 

IGurly Flow Rate, HFR 74 136 147 247 
I $ak-Hour Factor, PHF 1.00 1.00 1-00 1.00 

; ircent Heavy Vehicles 2 

?iq Channelized? 
. nes 0 1  1 0 
: nf iguration LT TR 
,,stream Signal? No No 

* nor Street: Approach Westbound Eastbound 

-- -- -- -- 
tdian Type Undivided 

Movement 7 8 9 I 10 11 12 
L T R I L  T R 

. lume 47 0 20 
>eak Hour Factor, PHF 1.00 1-00 1.00 
-'urly Flow Rate, HFR 47 0 20 
; rcent Heavy Vehicles 2 2 2 
: -rcent Grade ( % )  0 0 
Jledian Storage 
i ared Approach: Exists? - No 

iT Channelized? 
. nes 0 1  0 
: nf igurat ion LTR 

Storage 

Delay, Queue Length, and Level of Service 
proach NB SB Westbound Eastbound 

JlRvement 1 4 1 7  a 9 I 10 11 12 
. ne Config LT I I LTR 

> (vph) 74 67 
. m) (vph) 1165 525 
* c  0.06 0.13 
;J% queue length 0.20 0.44 
'qntrol Delay 8.3 12.9 



IS A 
?preach Delay 
?preach LOS 

B 
12.9 

B 

HCS2000: Unsignalized Intersections Release 4.1 

3rve Engineering, Inc. 

lone : Fax : 
-Mail : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalyst : 
jency/Co.: 
2te Performed: 
nalysis Time Period: 
ntersection: 
Irisdiction: 
nalysis Year: 
roject ID: Lawrence 
2st/West Street: 
3rth/South Street: 

1/16/02 
Existing AM 
East Ave & Greenville Rd 

2001 
Livermore Lab Traffic Impact Analysis 
East Avenue 
Greenville Road 

t 

xtersection Orientation: NS Study period (hrs): 0.25 

Vehicle Volumes and Adjustments 
2jor Street Movements 1 2 3 4 5 6 

L T R L T R 

3 lume 74 1 3 6  147 247 

2ak-15 Minute Volume 18 34 37 62 
3urly Flow Rate, HFR 74 136 147 247 

sak-Hour Factor, PHF 1.00 1-00 1-00 1.00 

ercent Heavy Vehicles 2 -- -- -- -- 
~ 

edian Type Undivided 
I? Channelized? 
mes 0 1  
m f  igurat ion LT 
pstream Signal? No 

1 0 
T R  

No 

inor Street Movements 7 8 9 10 11 12 
L T R .  L T R 

3 lume 47 0 20 
eak Hour Factor, PHF 1-00 1-00 1.00 
eak-15 Minute Volume 12 0 5 
mrly Flow Rate, HFR 47 0 20 
ercent Heavy Vehicles 2 2 2 
ercent Grade ( % )  0 
edian Storage 
lared Approach: Exists? No 

T Channelized? 
Storage 

z .: 

f 

g.4 

0 

. .. 



nes 
-unf iguration 

e o  1 0 
LTR 

Pedestrian Volumes and Adjustments 
“qvement s 13 14 15 16 

ow (ped/hr) 0 0 0 0 
>ane Width (ft) 12.0 12.0 12.0 12.0 
ylking Speed (ft/sec) 
rcent Blockage 

4 . 0  4 . 0  4 . 0  4 .0  
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

;2 Left-Turn 
Through 
Lef t-Turn 
Through 

I rksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

;hared In volume, major th vehicles: 136 
‘lared In volume, major rt vehicles: 0 

‘ d e r  of major street through lanes: 1 

t flow rate, major th vehicles: 1700 
;d flow rate, major rt vehicles: 1700 

~ 

brksheet 4-Critical Gap and Follow-up Time Calculation 

.itical Gap Calculation 
lovement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

- ,c, base) 4.1 7.1 6.5 6.2 
-{c,hv) 1.00 1.00 1-00 1.00 1-00 1-00 1-00 1.00 
hv 1 2 2 2 2 
c,g) 0.20 0.20 0.10 0.20 0.20 0.10 

;Fade/ 10 0 0.00 0 .00  0 . 0 0  0 . 0 0  0.00 0.00 
‘3,lt) 0.00 0.70 0.00 0.00 
c,T): 1-stage 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 0  

2-stage 0.00 .O.OO 1-00 1-00 0.00 1.00 1.00 0.00 

2-stage 
IC) 1-stage 4.1 6.4 6.5 6.2 

Zqllow-Up Time Calculations 
wement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

! f , base) 2.20 3.50 4.00 3.30 
: f, H v )  0.90 0 . 9 0  0 . 9 0  0 . 9 0  0.90 0 .90  0 . 9 0  0.90 

1 f )  2.2 3 . 5  4 . 0  3 . 3  
J iw) 2 2 2 2 



t 

orksheet 5-Effect of Upstream Signals ! 
i omputation 1-Queue Clearance Time at Upstream Signal 

Movement 2 Movement 5 
V(t) V(1,prot) V(t) V(1,prot) 

prog e 

otal Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
p (from table 9-2 )  
roportion vehicles arriving on green 
(91 1 

P 

amputation 2-Proportion of TWSC Intersection Time blocked Movement 2 Movement 5 v 

v(t) V(1,prot) V(t) V(1,prot) 

lpha 
eta 
ravel time, t(a) (sec) 
noothing Factor, F 
roportion of conflicting flow, f 
2x platooned flow, V(c,max) 
in platooned flow, V(c,min) 
gration of blocked period, t(p) 
roportion time blocked, p 0 . 0 0 0  0.000 

amputation 3-Platoon Event Periods Result 

( sub0 ) L 

e 3nstrained or -unconstrained? 

nblocked 
3r minor Single-stage - Two-Stage Process 
wements, p (x) Process Stage I Stage I1 
(1) 
( 4 )  
( 7 )  kA 
( 8 )  

roport ion & 
F (1) ( 2  1 (3) 
*I. 

1 

(12 1 f 

3mputation 4 and 5 
ingle-Stage Process 
Dvement 1 

L 
4 
L 

7 
L 

8 
T 



' c,x 

?Y 
! CIU,X 

a 

394 554 554 270 

3 r,x 
: plat,x 

Iwo-Stage Process 
7 8 10 11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

1700 1700 

: r,x) 
I: (plat, x). 

fi.,rksheet 6-Impedance and Capacity Equations 

ep 1: RT from Minor St. 9 12 

'onflicting Flows 270 
. .tential Capacity 769 

iovement Capacity 769 
7-obability of Queue free St. 1.00 0.97 

. destrian Impedance Factor 1-00 1.00 

f -ep  2: LT from Major St. 4 1 

nflicting Flows 394 

?edestrian Impedance Factor 1.00 1.00 
I tential Capacity 1165 

3 '%vement Capacity 1165 
obability of Queue free St. 1.00 0.94 

V l d j  L-Shared Prob Q free St. 0.93 

ep 3: TH from Minor St. 8 11 

'gnflicting Flows 554 

- destrian Impedance Factor 1.00 1.00 

obability of Queue free St. 1.00 1.00 

'tep 4: LT from Minor St. 7 10 

tential Capacity 440 

zap. Adj. factor due to Impeding mvmnt 0.93 0.93 
>vement Capacity 410 

- nflicting Flows 
?otential Capacity 
destrian Impedance Factor 

. j. L, Min T Impedance factor 
Jraj. L, Min T Adj. Imp Factor. 
- s p .  Adj. factor due to Impeding mvmnt 
vement Capacity 

1.00 
0.93 
0.95 
0.92 

554 
493 
1.00 

0.94 
462 



orksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

tep 3: TH from Minor St. 8 11 

art 1 - First Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 
robability of Queue free St. 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 3 - Single Stage 
cmflicting Flows 554 
stential Capacity 440  
edestrian Impedance Factor 1.00 1-00 
zip. Adj. factor due to Impeding mvmnt 0.93 0.93 
zwement Capacity 410 

? 

k 
a;. 

, 

.i 

esult for 2 stage process: 

t 
robability of Queue free St. 1.00 

410 
1.00 

t e p  4: LT from Minor St. 7 10 

art 1 - First Stage 
zmflicting Flows 
-3tential Capacity 
sdestrian Impedance Factor 
3p. Adj. factor due to Impeding mvmnt 
mement Capacity 

3rt 2 - Second Stage 
mflicting Flows 
Dtential Capacity 
edestrian Impedance Factor 
3p. Adj. factor due to Impeding mvmnt 
zwement Capacity 

art 3 - Single Stage 
Dnflicting Flows 
3tential Capacity 
edestrian Impedance Factor 
3-j. L, Min T Impedance factor 
aj. L, Min T Adj. Imp Factor. 
3p. Adj. factor due to Impeding mvmnt 
mement Capacity 

1.00 
0.93 
0.95 
0 . 9 2  

554 
493 
1-00 

0 . 9 4  
462 

ssults f o r  Two-stage process: 

-- 
*A 

Pi 

5i 

c. 

-L 

* .  

t l  

.. 



t 462 

)rksheet 8-Shared Lane Calculations 

4ovement 7 8 9 1 0  11 12 

{olume (vph) 47 0 20 

L T R L T R 

'mement Capacity (vph) 462 410 769 
tared Lane Capacity (vph) 525 

Irksheet 9-Computation of Effect of Flared Minor Street Approaches 

4ovement 7 8 9 10 11 12 
L T R L T R 

lay 
SeP 
sep +1 
und (Qsep +1) 

max 
sh 
M C sep 

act 

525 

Jorksheet 10-Delay, Queue Length, and Level of Service 

. vement 1 4 7 8 9 1 0  11 12 
LTR Lane Config LT 

(vph) 74 67 
:\m) (wh) 1165 525 
'IC 0.06 0.13 

% queue length 0.20 0.44 
ntrol Delay 8 . 3  12.9 

proach Delay 1 2 . 9  
,OS A B 

proach LOS B 

rksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

- oj) 
r ( i l ) ,  Volume for stream 2 or 5 
'i2), Volume for stream 3 or 6 
il), Saturation flow rate for stream 2 

;(i2), Saturation flow rate for stream 3 
-* (oj 1 
M,LT), Delay for stream 1 or 4 

;, Number of major street through lanes 
Ilrank,l) Delay for stream 2 or 5 

or 
or 

5 
6 

0.94 
13 6 
0 
1704 
1700 
0.93 
8.3 
1 
0.6 

1.00 



HCS2000: Unsignalized Intersections Release 4.1 i .  

TWO-WAY STOP CONTROL SUMMARY 

ialyst : 
gency/Co.: 
Ite Performed: 1 / 1 6 / 0 2  
ialysis Time Period: Existing PM * 

itersection: 
irisdiction: 

roject ID: 
ast/West Street: East Avenue 
Drth/South Street: Greenville Road 

East Ave & Greenville Rd 

nalysis Year: 2001 
Lawrence Livermore Lab Traffic Impact Analysis 

. .  

!! 
L 

P itersection Orientation: NS Study period (hrs): 0.25 

2jor Street: Approach Northbound Southbound 

$& 

Movement 1 2 3 1 4  5 6 ? 
L T R I L  T R a 

Vehicle Volumes and Adjustments 

1 0  1 8 5  173 7 6  

1 0  1 8 5  173 76  

2lume 

xrly Flow Rate, HFR 

2dian Type Undivided 
T Channelized? 

1 0 anes 0 1  
mfiguration LT TR 
?stream Signal? No No 

inor Street: Approach Westbound Eastbound 

zak-Hour Factor, PHF 1-00 1.00 1-00 1-00 

2rcent Heavy Vehicles 2 --  -- -- -- 

7 8 9 I 1 0  11 12 
L T R I L  T R 

Movement 

254 0 48 

254 0 48 
2 2 2 

3lume 

mrly Flow Rate, HFR 
2rcent Heavy Vehicles 
2rcent Grade ( % )  
zdian Storage 
lared Approach: Exists? No 

I' Channelized? 

2ak Hour Factor, PHF 1-00 1-00 1-00 

0 0 

Storage 

mes 
mfiguration 

0 1  0 
LTR 

Delay, Queue Length, and Level of Service 
3proach NB SB West bound Eastbound 
Svement 
m e  Config 

1 4 1 7  8 9 I 1 0  11 12 
LT I I LTR 

302 . .  (vph) 10 
(m) (wh) 1317  616 
/C 0 . 0 1  0.49 
5 %  queue length 0.02 2 . 7 0  

7 . 8  16 .3  Dntrol Delay 

R 
.. . 
5$ 

I .  

tr 

f i  I .  

L a  



IS A 
,preach Delay 
3pproach LOS 

C 
16.3 

C 

HCS2000: Unsignalized Intersections Release 4.1 

)rve Engineering, Inc. 

lone : 
3-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

* ialyst : 

. tte Performed: 1/16/02 
Xnalysis Time Period: Existing PM 

. irisdiction: 

lency/Co. : 

itersection: East Ave & Greenville Rd 

halysis Year: 2001 
*-eject ID: Lawrence Livermore Lab Traffic Impact Analysis 

: tst/West Street: East Avenue 
;drth/South Street: Greenville Road 

ttersection Orientation: NS Study period (hrs): 0.25 

Vehicle Volumes and Adjustments 
. .jor Street Movements 1 2 3 4 5 6 

L T R L T R 

10 185 173 76 _ _  
t )lune 

Idak-15 Minute Volume 2 46 43 19 
9urly F l o w  Rate, HFR 1 0  185 173 7 6  

!ak-Hour Factor, PHF 1.00 1.00 1-00 1.00 

!rcent Heavy Vehicles 2 -- -- -- -- 
- 

!dian Type Undivided 

mes 0 1  
35 Channelized? 

~ inf igurat ion LT 
~ p s  t r eam Signa 1 ? No 

1 0 .  

No 
TR 

.nor Street Movements 7 8 9 1 0  11 12 
L T R L T R 

tlume 254 0 40 
: :ak Hour Factor, PHF 1-00 1-00 1.00 
Igak-15 Minute Volume 64 0 12 
wrly F l o w  Rate, HFR 254 0 40 

- lrcent Heavy Vehicles 2 2 2 
sercent Grade ( % )  0 
-?dian Storage 
ared Approach: Exists? No 

Storage 
2T Channelized? 

0 



anes 
onfiguration 

0 1  0 
LTR 

Pedestrian Volumes and Adjustments 
13 14 15 16 ovements 

low (ped/hr) 

alking Speed (ft/sec) 4.0 4.0 4.0 4.0 ercent Blockage 

0 0 0 0 

0 0 0 0 

ane Width (ft) 12.0 12.0 12.0 12.0 

k 

h 

I! 
' P  

Upstream Signal Data 
Prog Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet I 

_c ;i 2 Left-Turn 
Through 

t 5 Left-Turn 
Through i 

orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

hared In volume, major th vehicles: 185 0 hared In volume, major rt vehicles: 
at flow rate, major th vehicles: 1700 1700 at flow rate, major rt vehicles: 

1 umber of major street through lanes: 

orksheet 4-Critical Gap and Follow-up Time Calculation 

ritical Gap Calculation rc 

1 4 7 8 9 10 11 12 E, 

L T R L T R 

h* 

ovement 
L L 

~~ 

(c, base) 4. I * I  u.2 (c,hv) 1.00 1.00 1.00 1.00 1.00 1-00 1.00 I . U U  

(hv) 2 3 3 
- 3  

6 . 2  1 7 1  c c  
1 nn 

Y r 

ollow-Up Time Calculations 
ovement 1 4 7 8 9 1 0  11 12 

L T R L T R L L 

ib-6 

f?  
;. : 

3 . 3 0  (f,base) 2 -20 7 c n  A 

- 

2.2 

" . A "  W . A U  u. 3 u  u.7u 0.90 -.a- 

2 2 2 
3 . 5  4.0  3 .3  

# (f,base) 2 -20 3.50 4 . 0 0  3 . 3 0  
1 3  ( f , H V )  0 . 9 0  0.90 , 0 . 9 0  0 . 9 0  0.90 0.90 0 . 9 0  0.90 

2 2 2 2 
2.2 3 . 5  4.0  3 .3  

c 2 



\‘-rksheet 5-Effect of Upstream Signals 

: mputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

7 prog 
f t a l  Saturation Flow Rate, s (vph) 
! rival Type 
SLfective Green, g (sec) 
?--cle Length, C (sec) 
: (from table 9-2) 
I oportion vehicles arriving on green 
r(q1) 
I 9 2 )  
1 9) 

P 

: amputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

i pha 
1 t a  
rravel time, t(a) (sec) 
! .oothing Factor, F 
1 oportion of conflicting flow, f 
jlax platooned flow, V(c,max) 

‘ n  platooned flow, V(c,min) 
: ration of blocked period, t(p) i,oportion time blocked, p 0.000 0.000 

mputation 3-Platoon Event Periods Result 

0 . 0 0 0  
0 . 0 0 0  

~~ 

? ( 2 )  
: 5 )  
: dom) 
?(subo) 
-Instrained or unconstrained? 

E ;oportion 

I wements, p(x) Process Stage I Stage I1 

inblocked (1) ( 2 )  (3) 
lr minor Single-stage Two-Stage Process 

‘1) 
4 )  

{ 8 )  
9) 

>,10) 
n(l1) 

12 1 

517) 

Zoomputation 4 and 5 
‘.ngle-Stage Process 
wement 1 . 4  7 a 9 10 11 12 

L L L T R L T R 



249 416 416 211 

wo-Stage Process ." 
8 10 11 7 ! 

& 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

( C / X )  
1700 1700 

(XI 
(C/U/X) 

( r A  
(plat I x) --. 

Drksheet 6-Impedance and Capacity Equations 

tep 1: RT from Minor St. 9 12 

mflicting Flows 211 

edestrian Impedance Factor 1.00 3tential Capacity 829 1.00 

Dvement Capacity 829 
robability of Queue free St. 1-00 0.94 

4 1 tep 2: LT from Major St. 

I 

y: 

2 

c 

!- 

3nflicting Flows 249 
Stential Capacity 1317 1.00 

3vement Capacity 1317 
0.99 

L Y  

sdestrian Impedance Factor 1.00 

robability of Queue free St. 1.00 0.99 
2 j  L-Shared Prob Q free St. 

m 

& 

8 11 f t ep  3: TH from Minor St. Li 

mflicting Flows 416 
Dtential Capacity 527 

Dvement Capacity 523 

P '  

L A  sdestrian Impedance Factor 1.00 1-00 
2p. Adj. factor due to Impeding mvmnt 0.99 0.99 

robability of Queue free St. 1.00 1.00 I 4 

7 10 tep 4: LT from Minor St. c .  

" A  

Inflicting Flows 416 
3tential Capacity 593 
Zdestrian Impedance Factor 1.00 
3-j. L, Min T Impedance fac tor  
2j. L, Min T Adj . Imp Factor. 0.99 
3p. Adj. factor due to Impeding mvmnt 0.94 0.99 

1.00 r -  
0.99 

Dvement Capacity 588 



I Irksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

?:t.ep 3: TH from Minor St. 8 11 

; .rt 1 - First Stage 
Zonflicting Flows 
j ttential Capacity 
: :destrian Impedance Factor 
k p .  Adj. factor due to Impeding mvmnt 

I .obability of Queue free St. 
vement Capacity 

?art 2 - Second Stage 
: nflicting Flows 
Z tential Capacity 
?edestrian Impedance Factor 

%p. Adj. factor due to Impeding mvmnt 
vement Capacity 

?rt 3 - Single Stage 
1 nflicting Flows 416 
r-tential Capacity 527 
?edestrian Impedance Factor 1.00 1.00 
1 p. Ad]. factor due to Impeding mvmnt 0.99 0.99 
4. vement Capacity 523 

: sult f o r  2 stage process: 

I 
: t  
: obability of Queue free St. 1-00 

5 2 3  
1.00 

step 4: LT from Minor St. 7 10 

! rt 1 - First Stage 
Zonflicting Flows 
; tential Capacity 
: destrian Impedance Factor 
Lp. Adj. factor due to Impeding mvmnt 
<avement Capacity 

? rt 2 - Second Stage 
'onflicting Flows 
tential Capacity' 

1. destrian Impedance Factor 
Zap. A d j .  factor due to Impeding mvmnt 
J vement Capacity 

?,rt 3 - Single Stage 
'nnflicting Flows 416 
3 tential Capacity 593 
; destrian Impedance Factor 1 . 0 0  1.00 
4aJ. L ,  Min T Impedance factor 0.99 
< j .  L ,  Min T Adj. Imp Factor. 0.99 

p.  Adj. factor due to Impeding mvmnt 0.94 0*99 
4ovement Capacity 588 

i sults for Two-stage process: 
3 
f 



t 588 

Drksheet 8-Shared Lane Calculations 

Dvement 7 8 9 10 11 12 
L T R L T R 

Dlume (vph) 254 0 4 8  
Dvement Capacity (vph) 588 523 829 
nared Lane Capacity (vph) 616 

Drksheet 9-Computation of Effect of Flared Minor Street Approaches 

Dvement 7 8 9 10 11 12 
L T R L T R 

SeP 588 523 829 
2lume 254 0 48 
? lay  
SeP 
sep +1 
3und (Qsep +1) 

max 
sh 616 

LJM C sep 

!- 

_ .  

f 

L ,  

act 

3rksheet 10-Delay, Queue Length, and Level of Service 

3vement 
m e  Config 

1 
LT 

4 7 8 9 10 11 12 
LTR 

(vph) 
(m) (vph) 
/ C  
5% queue length 
Sntrol Delay 
3s 
pproach Delay 
pproach LOS 

10 
1317 
0.01 
0.02 
7.8 

A 

302 
616 
0.49 
2.70 
16.3 
C 
16.3 
C 

~~ 

orksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 
~~ ~ 

(oj ) 
(il), Volume for stream 2 or 5 
(i2), Volume for stream 3 or 6 
(il), Saturation flow rate for stream 2 or 5 
(i2), Saturation flow rate for stream 3 or 6 
* (oj) 
(M,LT), Delay for stream 1 or 4 
, Number of major street through lanes 
(rank,l) Delay for stream 2 or 5 

0.99 
185 
0 
1700 
1700 
0.99 
7.8 
1 
0.1 

1.00 

a: 

? ?  

r i  

I ”  

u 

“i 
k 

B 
u 



E. TRAFFIC ANALYSIS 

Future Conditions - Year 2020 





Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1 /22/2002 

j - c \  f * - t ?  t f L 4  J 

.O 4.0 4.0 

Traiiina Detector fftl 0 0 0 0 0 0 0 0 0 0 

Fit Protected 0.950 0.950 0.950 0.950 

Queue Length 50th (ft) 1 16 62 10 20 19 43 0 90 90 0 

2020 AM Peak 
Korve Engineering 
KORVEBAY L4-FF5 1 

Synchro 5 Report 
Page 1 



Lanes, Volumes, Timings . .  

r I : East Ave & Vasco Road 1/22/2002 

r i  

-- , 

2020 AM Peak 
Kotve Engineering 
KORVEBAYL4-FF51 

p i  Synchro 5 Report g .  
Page 2 23 



Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1 /w2002 

I - * \  6 * - t ?  t P " . . . C J  

1.00 0.95 0.95 1.00 0.95 1.00 0.97 1.00 1.00 

Flt Protected 0.950 0.950 0.950 0.950 

Flt Permitted 0.950 0.950 0.950 0.950 

Riaht Turn on Red Yes Yes Yes Yes 

1.00 1.00 1.00 1.00 

. . ... . . . . 

305 217 33 290 772 526 23 379 37 34 340 477 

Act Effct Green fs) 16.4 30.7 18.0 32.3 4.0 19.2 19.2 4.0 20-7 20.7 

ADDroach Delav 38.7 28.8 29.0 20.7 

Queue Length 50th (ft) 171 46 157 318 13 101 0 9 165 0 

2020 PM Peak 
Korve Engineering 
KORVEBAYL4-FF51 

Synchro 5 Report 
Page 1 



Lanes, Volumes, Timings 
1 : East Ave & Vasco Road 1/22/2002 

> + \  f + - t ?  t f L 4  J 

. . .. . . ~ . . .  

Queuing Penalty (veh) 

r 

a; 

! 

. ,  

. .  

Splits and Phases: 1 : East Ave & Vasco Road 

2020 PM Peak 
Korve Engineering 
KORVEBAYL4-FF51 

Synchro 5 Report 
Page 2 t ie  



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

"Inalyst : 
Agency/Co.: 
3ate Performed: 
Inalysis Time Period: 
intersection: 
Jurisdiction: 
inalysis Year: 
'reject ID: Lawrence 
East/West Street: 
Jorth/South Street: 

1/21/02 
AM Peak 
East Ave & SW Entrance 

2020 
Livermore National Laboratory 
East Ave 
SW Entrance/West Perimeter Dr 

intersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
-1ajor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

Vo lune 506 511 146 1 2 9  

ourly Flow Rate, HFR 506 511 146 1 2 9  
leak-Hour Factor, PHF 1.00 1.00 1.00 1.00 

rercent Heavy Vehicles 2 
Yedian Type Undivided 

-- -- -- -- 

T Channelized? 
anes 1 2  2 0 
Configuration L T  T TR 
pstream Signal? No No 

Minor Street: Approach Northbound Southbound 
Movement 7 8 9 I 1 0  11 12 

Tzo  lune 11 34 
Sak Hour Factor, PHF 1.00 
xrly Flow Rate, HFR 11 34 

Zercent Heavy Vehicles 2 2 
2rcent Grade ( % )  0 0 
Sdian Storage 

L T R I L  T R 

1.00 

b'lared Approach: Exists? 
Storage 

l? Channelized? No 
-anes 1 1 
Configuration L R 

- Delay, Queue Length, and Level of Service 
7proach EB WE3 Northbound Southbound 
ivement 1 4 1 7  8 9 I 1 0  11 12 

Lane Config L I I L  R 

(wh) 506 11 34 

;% queue length 1 . 9 4  0.54 0.12 

c :m) (wh) 1285 7 1  885 
v/ c 0.39 0.15 0.04 

. mtrol Delay 9.6 64.9 9 . 2  



LOS A 
Approach Delay 
Approach LOS 

F I! 
22.8 

I 

P 
L L.. 

1 
! 
r .  

I-. 

I HCS2000: Unsignalized Intersections Release 4.1 

Korve Engineering, Inc. ? 

? 
k Phone : Fax : E-Mail: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: 
& 

Date Performed: 1/21/02 
Agency/Co.: 

Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction : 

Project ID: 
East/West Street: East Ave 
North/South Street: 

P 

I 
i f  

East Ave & SW Entrance - 
. I  Analysis Year: 2020 

Lawrence Livermore National Laboratory 

SW Entrance/West Perimeter Dr 

Intersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
3 4 5 6 
R L T R 

1 2 
L T 

Major Street Movements 

Vo lune 506 511 146 12 9 

Peak-15 Minute Volume 126 128 . 36 
Hourly Flow Rate, HFR 506 511 146 129 

Median Type Undivided 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Peak-Hour Factor, PHF 1-00 1-00 1.00 1-00 32 

-- -- -- -- Percent Heavy Vehicles 2 

1 2  
L T  

No 

2 0 
T TR 
No 

r 

tl 

12 
P 10 11 

R L T R 
7 8 9 
L T 

Minor Street Movements 

Volume 11 34 k 
F 1-00 Peak Hour Factor, PHF 1 . 0 0  

Percent Grade ( % )  
2 2 F 

La 
Hourly Flow Rate, HFR 3 11 34 8 
Peak-15 Minute Volume 

Percent Heavy Vehicles 

Median Storage 
Flared Approach: Exists? 

Storage 

RT Channelized? No 

0 b 

i, 

0 

m 



Lanes 
Zonf iguration 

1 1 
L R 

Pedestrian Volumes and Adjustments 
vlovements 1 3  1 4  15 1 6  

Flow (ped/hr) 0 0 0 0 
Jane Width (ft) 12.0 12.0 12.0 12.0 
dalking Speed (ft/sec) 
Percent Blockage 

4 . 0 .  4 .0  4 . 0  4 . 0  
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

;2 Left-Turn 

S 5  Left-Turn 
Through 

Through 

s7orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

hared In volume, major th vehicles: 
-hared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
at flow rate, major rt vehicles: 
umber of major street through lanes: 

orksheet 4-Critical Gap and Follow-up Time Calculation 

qritical Gap Calculation 
ovement 1 4 7 8 9 1 0  11 12 

L L L T R L T R 

( c , base ) 4.1 7.5 6.9 
(c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

P(hv) 2 2 2 
- (c,g) 0.20 0.20 0.10 0.20 0.20 0.10 
rade/ 10 0 0.00 0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0.00 
L(3,lt) 0.00 0.70 0.00 
t.(c,T): 1-stage 0.00 0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2-stage 0.00 0 .00  1-00 1.00 0 . 0 0  1.00 1.00 0 . 0 0  
(C) 1-stage 4.1 6 .8  6.9 

2-stage 

sllow-Up Time Calculations 
ivlovement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

- ( f , base ) 2.20 3.50 3.30 
t ( f . H v )  1-00 1 . 0 0  1.00 1.00 1.00 1.00 1 . 0 0  1.00 

( W )  2 2 2 
(f) 2.2 3.5 3.3 



L 

Worksheet 5-Effect of Upstream Signals 3- 

Computation 1-Queue Clearance Time at Upstream Signal I e 
C I  

v prog ? 

Movement 2 Movement 5 
V(t) V(l,prot) V(t) V(1,prot) 

Total Saturation Flow Rate, s (vph) 
Arrival TvDe 
Effective-Green, g (sec) 
Cycle Length, C (sec) 
Rp (from table 9-2) 
Proportion vehicles arriving on green P 
g(q1) 

B 

r 

iii 
Computation 2-Proportion of TWSC Intkrsection Time blocked 

Movement 2 Movement 5 
V(t) V(Lprot) V ( t )  V(1,prot) a 

alpha i :  

beta 
Travel time, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
Max platooned flow, V(c,max) 
Min platooned flow, V(c,min) 
Duration of blocked period, t(p) 

Proportion time blocked, p 0 . 0 0 0  0.000 
~. 

Computation 3-Platoon Event Periods Result nl 

P(2) 0.000 
P(5) 0.000 .d - p(dom) 
p(subo) 
Constrained or unconstrained? 

Proport ion 

for minor Single-stage Two-Stage Process 
movements, p(x) Process Stage I Stage I1 

. .  
;id. 

R 

iif 

pc: 
4 .  

unblocked (1) (2 1 (3 1 
r- 

P(1) L P(4) 

Computation 4 and 5 
Single-Stage Process 
Movement 

L 

8 9 10 11 12 
L T R L T R I 1 4 7 

L L L ?  



v c,x 
S 
Px 
v C,UIX 

275 1477 13€ 

r,x 
C plat,x 

Two-Stage Process 
7 8 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 
10 11 

3 4 0 0  

Jorksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

lonflicting Flows 138 
gotential Capacity 885 

Iovement Capacity 885 
?robability of Queue free St. 1-00 0.96 

Sedestrian Impedance Factor 1 . 0 0  1.00 

ltep 2: LT from Major St. 4 1 

Conflicting Flows 275 
*)o tent ial Capacity 1285 

iovement Capacity 1285 
Yobability of Queue free St. 1.00 0.61 

'edestrian Impedance Factor 1-00 1-00 

:aj L-Shared Prob Q free St. 

Step 3: TH from Minor St. 8 11 

onflicting Flows 
Potential Capacity 
ledestrian Impedance Factor 

LIovement Capacity 
probability of Queue free St. 

ap. Adj. factor due to Impeding mvmnt 
1.00 
0.61 

1.00 

1-00 
0.61 

1.00 

tep4: LT from Minor St. . 7  10 

'onflicting Flows 1477 
otential Capacity 117 
redestrian Impedance Factor 1 . 0 0  1 . 0 0  
-"aj. L, Min T Impedance factor 0.61 
aj. L, Min T Adj. Imp Factor. 0.69 
-ape Adj. factor due to Impeding mvmnt 0.67 
Movement Capacity 71 

0.61 



Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

Step 3: TH from Minor St. 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

11 a 

e 

r 

^. 

% 

& Part 2 - Second Stage 
Conflicting Flows 
Po tent ial Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

I 
i' < a: 

Part 3 - Single Stage 
Conflicting Flows 
Potential Capacity 

Cap. Adj. factor due to Impeding mvmnt 0.61 Movement Capacity 
Pedestrian Impedance Factor 1.00 

c 
-.  

1-00 ; k  
0 . 6 1  

Result for 2 stage process: . >  
a 
Y 
C t  

Probability of Queue free St. 1.00 1.00 
7 10 Step 4: LT from Minor St. 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

LL 

n 

iL; 

F Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

L 
7 
L 

Part 3 - Single Stage 
Conflicting Flows 1477 
Potential Capacity 117 1.00 1.00 Pedestrian Impedance Factor 

0.61 Maj. L, Min T Impedance factor 
Maj. L, Min T Adj. Imp Factor. 0 . 6 9  
Cap. Adj. factor due to Impeding mvmnt 0.67 0.61 Movement Capacity 

Results for Two-stage process: 
a 
Y 

71 

F 

8' 
i; 

M 



7 t  71  

Worksheet 8-Shared Lane Calculations 

4ovement 7 8 9 10 11 12 
L T R L T R 

Tolume (vph) 11 34 
dovement Capacity (vph) 71 885 
‘3hared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

iovement 7 8 9 10 11 12 
L T R L T R 

’ sep 71 885 
io lume 11 34 
Qelay 

1 sep 
1 sep +1 
round (Qsep +1) 

max 
u sh 
-UM C sep 

orksheet 10-Delay, Queue Length, and Level of Service 

ovement 1 4 7 8 9 1 0  11 12 
ane Config L L R 

-- (vph) 506 11 34 
(m) (vph) 1285 71 885 
/ C  0.39 0.15 0.04 
95% queue length 1.94 0.54 0.12 
zmtrol Delay 9.6 64.9 9.2 
3s A F A 

Approach Delay 22.8 
‘pproach LOS C 

‘Qrksheet ll-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

(oj 1 
(ill, Volume for stream 2 or 5 

v ( i 2 ) ,  Volume for stream 3 or 6 
(ill, Saturation flow rate f o r  stream 2 
(i2), Saturation flow rate for stream 3 

- (oj) 
d(M,LT), Delay for stream 1 or 4 

- (rank,l) Delay f o r  stream 2 or 5 
, Number of major street through lanes 

0.61 1.00 

or 
or 

5 
6 

9 . 6  



HCS2000: Unsignaiized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

Analyst : 
I 

Date Performed: 1 / 2 1 / 0 2  
Agency/Co. : 

Analysis Time Period: PM Peak 

Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: 

Intersection: East Ave & *SW Entrance ( L d C - 4 -  4 L )  
Analysis Year: 2020  e Lawrence Livermore National Laboratory 

SW Entrance/West Perimeter Dr ; 

Intersection Orientation: EW Study period (hrs): 1-00 
a 

Vehicle Volumes and Adjustments I 

L T R I L  5 

Westboufid p. Major Street: Approach Eastbound 
5 6 
T R Movement 1 2 3 1 4  

1 7  

1 7  
Volume 67 1 7  7 8 1  

Hourly Flow Rate, HFR 67 17 7 8 1  

Median Type Undivided 
RT Channelized? 

Peak-Hour Factor, PHF 1 .00  1.00 1-00 1 . 0 0  
-- -- -- -- Percent Heavy Vehicles 2 

Lanes 1 2  2 0 

Configuration L T  T TR Upstream Signal? No No 

T R R I L  

5 5 6  

5 5 6  

45 

45 
2 2 

Vo lune 

Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade ( % )  
Median Storage 
Flared Approach: Exists? 

Storage 
RT Channelized? 
Lanes 
Configuration 

Peak Hour Factor, PHF 1 . 0 0  1.00 

0 0 

No 
1 1 
L R 

L-i 

r 

is 

. ,  

Delay, Queue Length, and Level of Service 
Approach EB WB Northbound Southbound 

r *  11 1 2  
Movement 1 4 1 7  8 9 I 1 0  
Lane Config L I I L  

R 

556  
6 0 1  67 4 5  v (wh) 

243 c(m) (vph) 820 
v/ c 0.08 0.19 0.93 

95% queue length 0.27 0.68 19.74 - 

Control Delay 9.8 23.2 6 4 . 1  

..A 

b 

ik? 



LOS A 
qpproach Delay 
qpproach LOS 

C F 
61.0 
F 

HCS2000: Unsignalized Intersections Release 4.1 

Yorve Engineering, Inc . 

'hone : 
:-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

.malyst : 
9gency/Co.: 
late Performed: 1/21/02 
malysis Time Period: PM Peak 
Intersection: East Ave & SW Entrance 
'urisdic t ion : 
nalysis Year: 2020 
Project ID: Lawrence Livermore National Laboratory 
",ast/West Street: East Ave 
!orth/South Street: SW Entrance/West Perimeter Dr 

Tntersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
Major Street Movements 1 2 3 4 5 6 

L T R L T R 

volume 67 17 
"eak-Hour Factor, PHF 1.00 1.00 
eak-15 Minute Volume 17 4 
ourly Flow Rate, HFR 67 17 
Eercent Heavy Vehicles 2 
edian Type Undivided 
T Channelized? 
Lanes 1 2  
onfiguration L T  
pstream Signal? No 

_ -  -- 

781 17 
1-00 1.00 
19 5 4 
781 17 
-- -- 

2 0 
T TR 
No 

Minor Street Movements 7 8 9 10 11 12 
L T R L T R 

Vo lune 45 556 
eak Hour Factor, PHF 1.00 1-00 
eak-15 Minute Volume 11 139 

Hourly Flow Rate, HFR 45 556 
"ercent Heavy Vehicles 2 2 

-*?dian Storage 
Flared Approach: Exists? 

Storage 

xcent Grade ( % )  0 0 

I' Channelized? No 



Lanes 
Configuration 

1 1 
L R 

Pedestrian Volumes and Adjustments I 
Movements 13 14 15 16 

Flow (ped/hr) 0 0 0 0 
Lane Width (ft) 12.0 12.0 12.0 12.0 
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0 
Percent Blockage 0 0 0 0 

U 

k- 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance D 
Flow Flow Type Time Length Speed to Signal 0.- k: 

vph vph sec sec mPh feet 
# 

&L 
S2 Left-Turn 

S5 Left-Turn 
Through 
Through 5 

Pt 

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 
”, 

Movement 2 Movement 5 

Shared I n  volume, major th vehicles: 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles: 
Number of major street through lanes: 

& 
Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
Movement 1 4 7 8 9 10 11 12 

L L L T R L T R 
a 
&L 

t (c,base) 4.1 7.5 . 6 . 9  
t (c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
P(hv) 2 2 2 
t(c,g) 0.20 0.20 0.10 0.20 0 .20  0.10 
Grade/ 10 0 0.00 0 . 0 0  0.00 0.00 0 . 0 0  0.00  
t(3,lt) 0.00 0.70 0.00 
t(c,T): 1-stage 0.00 0.00 0.00 0.00 0.00  0 . 0 0  0 .00  0 . 0 0  

2-stage 0.00 0.00 1.00 1 - 0 0  0 . 0 0  1.00 1.00 0.00 
t(c) 1-stage 4.1 6.8 6.9 

2 -stage 

Follow-Up Time Calculations 
Movement 1 4 7 8 9 1 0  11 12 

L L L T R L T R 

t ( f , base ) 2.20 3.50 3.30 
t(f,KV) 1 . 0 0  1 . 0 0  1.00 1.00 1.00 1.00 1-00 1-00 
P(HV) 2 
t(f) 2.2 

2 2 
3.5 3.3 

7 

ihr 

g- 
L 

.-n 



qorksheet 5-Effect of Upstream Signals 

:omputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

7 prog 
rota1 Saturation Flow Rate, s (vph) 
Arrival Type 
Zffective Green, g (sec) 
:ycle Length, C (sec) 
.Rp (from table 9 - 2 )  
3roportion vehicles arriving on green 
T(91) 
g(92) 
7(9)  

P 

Lomputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

alpha 
?eta 
'ravel time, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
[ax platooned flow, V(c,max) 
,:in platooned flow, V(c,min) 
3uration of blocked period, t (p) 
'roportion time blocked, p 0.000 0 . 0 0 0  

Computation 3-Platoon Event Periods Result 

(2) 
P ( S )  
3 (dom) 

( sub0 ) 
onstrained or unconstrained? 

0 .000  
0 .000  

-report ion 
nblocked 
for minor 
novements, p(x) 

(1) 
Single-stage 
Process 

( 2  1 ( 3 )  
Two-Stage Process 

Stage I Stage I1 

P(1) 
3 ( 4 )  

( 7 )  
( 8 )  

-(IO) 
(11) 

P(12) 

omputation 4 and 5 
-ingle-Stage Process 
Yovement 1 4 7 8 9 10 11 12 

L L L T R L T R 

U ( 9 )  



v c , x  
S 
Px 
v c,u,x 

798 932 39s 

L.r 

! 
C r , x  
C plat,x 

Two-Stage Process 
7 8 10 11 & 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 , 

V ( C , X )  iL 

S 3 4 0 0  
P (XI I 

v ( c 8 u , x )  P 
h 

C ( r , x )  y 

C (plat, x )  

Worksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

Conflicting Flows 399 
Potential Capacity 601 
Pedestrian Impedance Factor 1.00 1.00 
Movement Capacity 601 
Probability of Queue free St. 1.00 0.07 

L 

r 

Step 2: LT from Major St. 4 1 

Conflicting Flows 798 
Potential Capacity 820 

Movement Capacity 82 0 
Probability of Queue free St. 1-00 0.92 
Maj L-Shared Prob Q free St. 

Step 3: TH from Minor St. 8 11 

P A  
Pedestrian Impedance Factor 1 . 0 0  1.00 

.> 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

1-00 
0.92 

1-00 

1 . 0 0  
0.92 

1 . 0 0  

Step 4: LT from Minor St. 7 10 

Conflicting Flows 932 
Potential Capacity 265 

Maj. L, Min T Impedance factor 0.92 
Maj. L, Min T Adj. Imp Factor. 0.94 
Cap. A d j .  factor due to Impeding mvmnt 0.07 0 . 9 2  
Movement Capacity 243 

Pedestrian Impedance Factor 1.00 1.00 

L.. 

r 4 

F 
!L 

f 



iorksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

Xep 3: TH from Minor St. a 11 

'art 1 - First Stage 
:onf licting Flows 
Potential Capacity 
'edestrian Impedance Factor 
:ap. Adj. factor due to Impeding mvmnt 

lrobability of Queue free St. 
dovement Capacity 

'art 2 - Second Stage 

otential Capacity 
'edestrian Impedance Factor 

ovement Capacity 

aonflicting Flows 

Cap. Adj. factor due to Impeding mvmnt 

,*art 3 - Single Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 1.00 1.00 
pap. Adj. factor due to Impeding mvmnt 0.92 0.92 
ovement Capacity 

Kesult for 2 stage process: 

- t  
"robability of Queue free St. 1.00 1.00 

tep 4: LT from Minor St. 7 10 

art 1 - First Stage 
onflicting Flows 
rotential Capacity 
-edestrian Impedance Factor 
2p. Adj. factor due to Impeding mvmnt 
Dvement Capacity 

srt 2 - Second Stage 
zmflicting Flows 
eotential Capacity 
edestrian Impedance Factor 
sp. Adj. factor due to Impeding mvmnt 

L.lovement Capacity 

3rt 3 - Single Stage 
mflicting Flows 
Datential Capacity 
3destrian Impedance Factor 
3-j. L, Min T Impedance factor 

Maj. L, Min T Adj. Imp Factor. 
sp. Adj. factor due to Impeding mvmnt 
Jvement Capacity 

1-00 
0.92 
0.94 
0 .07  

932 
265 
1.00 

0 . 9 2  
243 

Ysults for Two-stage process: 



C t  243 

C 

Worksheet 8-Shared Lane Calculations 

Movement 7 8 9 10 11 12 
L T R L T R 

Volume (vph) 45 556 
Movement Capacity (vph) 243 601 
Shared Lane Capacity (vph) 

i 

bL 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Movement 7 8 9 10 11 12 ir 
L T R L T R 

I 

L 
243 6 0 1  
45 556 

C sep 
Volume 
Delay 
Q sep 
Q sep +1 L 

round (Qsep +1) 

n m a x  
C sh 
SUM C sep 
n 
C act 

Worksheet 10-Delay, Queue Length, and Level of Service 

Movement 
Lane Config 

1 
L 

4 7 8 9 10 
L 

11 12 
R 

v (Wh) 67 45 556 
C(m) (wh) 82 0 243 601 
v /c  0 . 0 8  0.19  0.93 
95% queue length 0.27 0.68 19.74  
Control Delay 9.8 23.2 64.1 
LOS A C F 
Approach Delay 61.0 
Approach LOS F 

Worksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

1.00 p ( o j )  0.92 
v(il), Volume for stream 2 or 5 
v(i2), Volume for stream 3 or 6 
s(il), Saturation flow rate €or stream 2 or 5 
s(i21, Saturation f l o w  rate for stream 3 or 6 
P* (oj 1 
d(M,LT), Delay for stream 1 or 4 
N, Number of major street through lanes 
d(rank,l) Delay for stream 2 or 5 

9.8 

w 

I! 

k.4 

? 

L 

t 
F 
Pf 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

malyst : 
Agency/Co.: 
*)ate Performed: 1/21/02 
Lnalysis Time Period: AM Peak 
intersection: East Ave & W Entrance (LL&,%# 5) 
Turisdict ion : 

'reject ID: Lawrence Livermore National Laboratory 

rorth/South Street: West Entrance to Sandia Labs 

Lnalysis Year: 2020 

East/West Street: East Ave 

Intersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
Lajor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

Vo lume 298 225 
eak-Hour Factor, PHF 1.00 1.00 
ourly Flow Rate, HFR 298 225 
percent Heavy Vehicles -- -- 
'"edian Type Undivided 

-anes 2 0 
?onf iguration T TR 

T Channelized? 

pstream Signal? No 

1 5 7  1 0 1  
1 . 0 0  1.00 
1 5 7  1 0 1  
2 -- -- 

1 1  
L T  

No 

Minor Street: Approach Northbound Southbound 
Movement 7 8 9 I 10 11 12 

L T R I L  T R 

%lune 1 7  22 
Sak Hour Factor, PHF 1.00 1-00 
3urly Flow Rate, HFR 1 7  22 

Zrcent Grade ( % )  0 0 
2dian Storage 

eercent Heavy Vehicles 2 2 

Flared Approach: Exists? 
Storage 

I' Channelized? No 
-anes 1 1 
%nf iguration L R 

Delay, Queue Length, and Level of Service 
?preach EB m Northbound Southbound 
Ivement 1 4 1 7  8 9 I 10 11 12 

Lane Config L I L  R I 

1 5 7  1 7  22 
1 0 4 0  2 6 4  737  
0 . 1 5  0 .06  0 . 0 3  
0 . 5 3  0 . 2 1  0 . 0 9  
9 -1 19.6 10. o+  



LOS 
Approach Delay 
Approach LOS 

A C E 
1 4 . 2  

B 

HCS2000: Unsignalized Intersections Release 4 . 1  

Korve Engineering, Inc. 

L .  

I 
b 

e: 
k 

: 

Phone : Fax : E-Mail: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst : 
Agency/Co.: 

Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction : 

Project ID: 
East/West Street: East Ave 
North/South Street: 

Date Performed: 1 / 2 1 / 0 2  k t  
East Ave & W Entrance .. 

Analysis Year: 2020  . >  

Lawrence Livermore National Laboratory 

West Entrance to Sandia Labs 

Intersection Orientation: EW Study period (hrs): 1.00 
c -  

Vehicle Volumes and Adjustments 
3 4 5 6 1 2 Major Street Movements 
R L T R L T - 

Vo lume 298 2 2 5  1 5 7  1 0 1  
Peak-Hour Factor, PHF 1 - 0 0  1.00 1-00 1.00 

Hourly Flow Rate, HFR 298 2 2 5  157 1 0 1  

Percent Heavy Vehicles -- -- -- -- 
Peak-15 Minute Volume 74 5 6  39  25  

Median Type Undivided 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

2 

2 0 
T TR 
No 

1 1  
L T  

No . "  
L 

1 0  11 1 2  
R L T R 

7 8 9 
L T 

Minor Street Movements 

Vo lune 17 22 i ;  

Peak Hour Factor, PHF 1-00 1.00 

Hourly Flow Rate, HFR 1 7  2 2  
- 9  4 6 

2 2 

Peak-15 Minute Volume 

Percent Heavy Vehicles 
Percent Grade ( 9 )  
Median Storage 
Flared Approach: Exists? 

Storage 
RT Channelized? 

i 

3 
f -2 

0 0 

No 

.. x 



Lanes 
'onfiguration 

1 1 
L R 

Pedestrian Volumes and Adjustments 
qovement s 13 14 15 16 

?low (ped/hr) 0 0 0 0 
Lane Width (ft) 12.0 12.0 12.0 12.0 

?ercent Blockage 0 0 0 0 
dalking Speed (ft/sec) 4.0 4.0 4.0 4.0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

;2 Left-Turn . 
Through 

7 5  Left-Turn 
Through 

7orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

:hared In volume, major th vehicles: 
,hared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
at flow rate, major rt vehicles: 
'umber of major street through lanes: 

~ 

'orksheet 4-Critical Gap and Follow-up Time Calculation 

lritical Gap Calculation 
ovement 1 4 7 8 9 10 11 12 

L L L T R L T R 

(c,base) 4.1 7.5 6 .9  
(c, hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

( c , g )  0.20 0.20 0.10 0.20 0.20 0.10 
rade / 10 0 0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0.00 

Whv) 2 2 2 

~(3,It) 0 . 0 0  0 .70  0.00 
+.(c,T): 1-stage 0.00 0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 0  

2-stage 0.00 0 . 0 0  1.00 1.00 0 . 0 0  1.00 1.00 0.00 

2-stage 
(C) 1-stage 4.1 6.8 6.9 

ollow-Up Time Calculations 
Movement 1 4 7 8 9 10 11 12 

L L L T R L T R 

( f, base) 2.20 3.50 3.30 

( H v )  2 2 2 
( f) 2.2 3.5 3 . 3  

+. ( f, H v )  1 . 0 0  1.00 1 . 0 0  1.00 1.00 1.00 1.00 1 . 0 0  



t .  Worksheet 5-Effect of Upstream Signals 

Computation 1-Queue Clearance Time at Upstream Signal L Movement 2 Movement 5 
V(t) V(1,prot) V(t) V(1,prot) 

I 

& v Prog 
Total Saturation Flow Rate, s (vph) 
Arrival Type 
Effective Green, g (sec) I 

Cycle Length, C (sec) 
Rp (from table 9-2) 
Proportion vehicles arriving on green P 
g(q1) 
g ( q 2 )  
g ( q )  

4 

2; 

B 
Computation 2-Proportion of TWSC Intersection Time blocked & 

Movement 2 Movement 5 
V(t) V(1,prot) V(t) V(1,prot) d 

FI 

alpha 
beta 
Travel time, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
Max platooned flow, V(c,max) 
Min platooned flow, V(c,min) 
Duration of blocked period, t (p) 
Proportion time blocked, p 0.000 0.000 

Computation 3-Platoon Event Periods Result 

-A P(2) 0.000 
P(5) 0.000 
P ( d o m )  
P (subo) 
Constrained or unconstrained? :- 

Proportion 
unblocked 
for minor Single-stage Two-Stage Process 
movements, p (x) Process Stage I Stage I1 

b 

F 
(1) ( 2  1 (3) 

? 

21 

Computation 4 and 5 

Movement 
Single-Stage Process c 

1 4 7 8 9 10 11 12 
T R L T R f L L L 



c,x 

’X 
17  c,u,x 

523 825 2 6 2  

: r , x  
C plat,x 

’wo-Stage Process 
7 8 10 11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

-(clx) 

‘(X) 
. (  C,UIX) 

c: 1700 

orksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

potential Capacity 737 
Iedestrian Impedance Factor 1.00 1.00 
ovement Capacity 737 
,robability of Queue free St. 0.97 1.00 

tep 2: LT from Major St. 4 1 

onflicting Flows 262 

Conflicting Flows 523 
Dtential Capacity 1040 
edestrian ImDedance Factor 1-00 1.00 - 

iviovement Capacity 
-robability of Queue free St. 

3-j L-Shared Prob Q free St. 

1040 
0.85  1.00 

CXep 3: TH from Minor St. 8 11 

Dnflicting Flows 
Potential Capacity 
IDdestrian Impedance Factor 1.00 1 . 0 0  

Qrobability of Queue free St. 1.00 1.00 

cep 4: LT from Minor St. 7 10 

3p. Adj. factor due to Impeding mvmnt 0.85 0.85 
l-lavement Capacity 

‘3nflicting Flows 825 
2tential Capacity 311 

Pedestrian Impedance Factor 1.00 1-00 
‘aj. L, Min T Impedance factor 0.85 
3 - j .  L, Min T Adj. Imp Factor. 0.88 

-ap. Adj. factor due to Impeding mvmnt 0.85 0.86 
Vovement Capacity 264 



Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance 
f 

8 11 Step 3: TH from Minor St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

Part 2 - Second Stage 
Conflicting Flows 

Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity I 

Part 3 - Single Stage a 4  

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 1.00 1-00 P I  

Cap. Adj. factor due to Impeding mvmnt 0.85 0.85 
Movement Capacity 

Result for 2 stage process: 
a 
Y 
C t  

Part 1 - First Stage I 

s 

Potential Capacity b .- ' 

Probability of Queue free St. 1.00 1.00 

Step 4: LT from Minor St. 7 10 

Part 1 - First Stage r 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity L 

F Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor w 

Cap. Adj. factor due to Impeding rnvmnt 
Movement Capacity -- 
Part 3 - Single Stage 
Conflicting Flaws 825 ifi 

Potential Capacity 311 
Pedestrian Impedance Factor 1.00 1 . 0 0  

0.85 e r  Maj. L, Min T Impedance factor 
Maj. L, Min T Adj. Imp Factor. 0.88 
Cap. Adj. factor due to Impeding mvmnt 0.85 0.86 
Movement Capacity 264 

Results for Two-stage process: 
3 

l7 L3 

M 

P 

ki 

c 

i 



: t  264 

Worksheet 8-Shared Lane Calculations 

4ovement 7 8 9 1 0  11 12 
L T R L T R 

Iolune (vph) 17 22 
dovement Capacity (vph) 264 737 
;hared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

lovement 7 8 9 1 0  11 12 
L T R L T R 

: sep 264 737 
Jolume 17 22 
Yelay 

) sep 
! sep +1 
round (Qsep +1) 

max 
L' sh 
UM C sep 

orksheet 10-Delay, Queue Length, and Level of Service 

ovement 1 4 7 8 9 1 0  11 12 
ane Config L L R 

(vph) 157 17 22 
(m) (vph) 1040 264 737 
/ C  0.15 0.06 0 . 0 3  

Q 5 %  queue length 0.53 0.21 0.09 
ontrol Delay 9.1 19.6 10. o +  
os A C B 

pproach LOS B 
Approach Delay 14.2 

'-'orksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

(oj) 
(il), Volume for stream 2 or 5 

v(i2), Volume for stream 3 or 6 
(il), Saturation flow rate for stream 2 
(i2), Saturation flow rate for stream 3 

- * (oj) 
d(M,LT), Delay for stream 1 or 4 
, Number of major street through lanes 
(rank,l) Delay for stream 2 or 5 

1.00 0 . 8 5  

or 
or 

5 
6 

9 -1 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 
i 
L Analyst : 

Agency/Co.: 

Analysis Time Period: PM Peak 
Intersection: East Ave & W Entrance ( & L C & ; A ~  5) 
Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: 

! 

h 
Date Performed: 1/21/02 

Analysis Year: 2020 I L Lawrence Livermore National Laboratory 
3 West Entrance to Sandia Labs 

Intersection Orientation: EW Study period (hrs): 1-00 

Vehicle Volumes and Adjustments 5 

Major Street: Approach Eastbound Westbound 3 5 6 1 4  1 2 
T R I L  L T R *. 

Movement 
- -  

663 

663 

45 1 7  3 4  

45  1 7  3 4  

Volume 

Hourly Flow Rate, HFR 

Median Type Undivided 
RT Channelized? 

Configuration T TR L T  
Upstream Signal? No No 

Peak-Hour Factor, PHF 1-00 1-00 1-00 1.00 

Lanes 2 0 1 1  

-- -- 2 -- Percent Heavy Vehicles -- 

Minor Street: Approach Northbound Southbound 7 8 
L T R I L  

9 11 12 I 10 Movement r 

T R 

Vo lune 101 213 

Hourly Flow Rate, HFR 101 213 
Percent Heavy Vehicles 
Percent Grade ( % )  
Median Storage 
Flared Approach: Exists? 

Storage 

Lanes 
Configuration 

Peak Hour Factor, PHF 1.00 1.00 * g.- 

2 2 
0 0 P 

$i 

RT Channelized? No r 

1 1 -- 
L R 

. -  
Delay, Queue Length, and Level of Service z ..: 

Approach EB WB Northbound Southbound r 9  9 11 12 I 10 
R I 

8 Movement 1 4 1 7  
Lane Config L I L  

I. 1, 



LOS 
qpproach Delay 
_\pproach LOS 

A C p. 
13.2 

B 

HCS2000: Unsignalized Intersections Release 4.1 

Rome Engineering, Inc. 

?hone : 
{-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

malyst : 
\gency/Co. : 
)ate Performed: 1/21/02 
malysis Time Period: PM Peak 
Lntersection: East Ave &. W Entrance 
'urisdiction: 

Project ID: Lawrence Livermore National Laboratory 
7ast/West Street: East Ave 
lorth/South Street: West Entrance to Sandia Labs 

nalysis Year: 2020 

Intersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
Major Street Movements 1 2 3 4 5 6 

L T R L T R 

v'o lune 45 17 34 663 
?eak-Hour Factor, PHF 1-00 1.00 1.00 1.00 
eak-15 Minute Volume 11 4 8 166 
--ourly Flow Rate, HFR 45 17 34 663 
Percent Heavy Vehicles -- -- 
-edian Type Undivided 
T Channelized? 
Lanes 2 0 1 1  
'onf iguration T TR L T  

-- 2 

pstream Signal? No No 

%nor Street Movements 7 8 9 1 0  11 12 
L T R L T R 

Vo lune 101 213 
'eak Hour Factor, PHF 1.00 1-00 
eak-15 Minute Volume 25 53 
Hourly Flow Rate, HFR 101 2 13 
-ercent Heavy Vehicles 2 2 
ercent Grade ( % )  
,,edian Storage 
Flared Approach: Exists? 

Storage 
T Channelized? 

0 0 

No 



Lanes 
Configuration 

1 1 
L R 

f Pedestrian Volumes and Adjustments 

Movements 13 14 15 16 
0 0 0 0 

0 0 0 0 

Flow (ped/hr ) 

Walking Speed (ft/sec) 4.0 4.0 4.0 4.0 Percent Blockage 

I 

. 2. Lane Width (ft) 12.0 12.0 12.0 12.0 

Upstream Signal Data Ti 

P Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal :. , 

feet 
vph vph sec sec mPh 

S2 Left-Turn P; 

Through 
S5 Left-Turn 

i; 

L 

- -  Through 
s r  

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

Shared In volume, major th vehicles: 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles: 
Number of major street through lanes: 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
Movement 1 

P,X 

L 

12 11 4 7 8 9 10 
L L T R L T R b L 

t(c,base) 
t (c,hv) 

Grade/ 100 
t(3,lt) 

F 
F'. 
iic, 

4 . 1  7 . 5  6 . 9  
2.01) 2 2.00 2.00  2.00 2.00 2.00 2.00  - . _ _  

3 
0 . 2 0  n 2 0  0 . 1 0  0.20 0.20 0.10 
-.  V V  " - 0 0  0.00  0.00 0 . 0 0  0.00 

1 nn 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  
0 . 0 0  o.nn n 71) 

rJ 
b.. 

- _ - -  V .  # \  

t(c,T): 1-stage 0.00 0.00 0.0C u.uv 
n n n  * ,-.e A ^ ^  2-staae n.nn n nn 1 nn i nn 

2- - - - -  V . " "  - L * u v  I. v u  u . u u  I.UU 1 . U U  0 . 0 0  ~ __. 

t ( c )  1-stage 4.1 6 . 8  ' 6 . 9  2 -stage 

--c- ___.._ dalculations 
8 9 1 0  11 12 

R L T R Movement 1 4 7 
L L L T 

. n  

I L- 

t ( f ,base) 2.20 3 . 5 0  3.30 
P(HV) 
t(f,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1 . 0 0  1.00 

t(f) 2.2 3 . 5  3 . 3  
2 2 2 

I 4  



lorksheet 5-Effect of Upstream Signals 

lornputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

prog 
lotal Saturation Flow Rate, s (vph) 
irrival Type 
:ffective Green, g (sec) 
.'ycle Length, C (sec) 
Sp (from table 9-2) 
'roportion vehicles arriving on green P 

g(q2) 
r ( 9 )  

Lomputation 2lProportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

alpha 
.eta 
ravel time, t(a) (sec) 
Smoothing Factor, F 
-)roportion of conflicting flow, f 
ax- platooned flow, V ( c , max) 
,,in platooned flow, V(c,min) 
%ration of blocked period, t (p) 
roportion time blocked, p 0 .000  0 . 0 0 0  

Computation 3-Platoon Event Periods Result 

( 2 )  0.000 
P ( 5 )  0.000 

1 (dom) 

-onstrained or unconstrained? 
( sub0 ) 

roport ion 
nblocked 

for  minor 
lovements, p (x) 

(1) 
Single-stage 
Process 

( 2 )  ( 3 )  
Two-Stage Process 

Stage I Stage I1 

3mputation 4 and 5 
"ingle-Stage Process 
Vovement 1 

L 
4 
L 

7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 



v c,x 
S 
Px 
v c,u,x 

62 7 8 5  31 

I 
c r,x 
C plat,x 

Two- S t age Process 
t 

-_ 7 8 10 11 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

I 
V(C,X) i& 
S 1700 
P(X) I 

V(C,U,X) *-# 
.,. 

b 

. .  Worksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 
b Z  

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free St. 

31 
1036  
1-00 
1036 
0.79 

1.00 

1.00 

Step 2: LT from Major St. 4 1 

Conflicting Flows 62 
Potential Capacity 1539 

Movement Capacity 1539 

Maj L-Shared Prob Q free St. 

Pedestrian Impedance Factor 1-00 1.00 .-.A 

Probability of Queue free St. 0.98  1.00 

G 

Step  3: TH from Minor St. 8 11 

Conflicting Flows t 
Potential Capacity 
Pedestrian Impedance Factor 1.00 1 .00  b 

Cap. A d j .  factor due to Impeding mvmnt 0.98 0.98 
Movement Capacity 

1.00 Probability of Queue free St. 1.00 c 

f 

S t e p  4: LT from Minor St. 7 10 L 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Maj. L, Min T Impedance factor 
Maj. L, Min T Adj. Imp Factor. 
Cap. A d j .  factor due to Impeding mvmnt 
Movement Capacity 

785 
330 
1.00 

0.98  
323 

1.00 
0.98 
0.98 
0 .78  

.- . 

L 

t .  



'orksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

3tep 3: TH from Minor St. 8 11 

'art 1 - First Stage 
:onf licting Flows 
Potential Capacity 
'edestrian Impedance Factor 
.ap. Ad] factor due to Impeding mvmnt 

robability of Queue free St. 
lqovement Capacity 

-'art 2 - Second Stage 
"onflicting Flows 
otential Capacity 
'edestrian Impedance Factor 

.ovement Capacity 
Cap. Adj. factor due to Impeding mvmnt 

part 3 - Single Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 1.00 1.00 

ovement Capacity 
pap. Adj. factor due to Impeding mvmnt 0.98 0.98 

~~ ~ 

Result for 2 stage process: 

b t  
-robability of Queue free St. 1.00 1.00 

tep 4: LT from Minor St. 7 10 

art 1 - First Stage 
onflicting Flows 
potential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
,-ovement Capacity 

srt 2 - Second Stage 
zmflicting Flows 
Potential Capacity 
edestrian Impedance Factor 
sp. Adj. factor due to Impeding mvmnt 

movement Capacity 

3rt 3 - Single Stage 
3nflicting Flows 785 
P-otent ial Capacity 3 3 0  
Zdestrian Impedance Factor 1-00 1.00 
2 j .  L, Min T Impedance factor 0.98 

Maj, L, Min T Adj. Imp Factor. 0.98 
ap. Adj. factor due to Impeding mvmnt 0.98 0.78 
xement Capacity 3 2 3  

"esults for Two-stage process: 



C t  323  

Worksheet 8-Shared Lane Calculations . 
! 
r .  

b '  9 10 11 12 
R L T R 

7 8 
L T 

Movement 
~. 

Volume (vph) 1 0 1  213  ! 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

1 0 3 6  . L* 
Movement Capacity (vph) 3 2 3  Shared Lane Capacity (vph) D 

k a  

b 

11 1 2  kt 7 8 9 10 
L T 

Movement 
R L T R 

7 

323  1 0 3 6  c sep . 
1 0 1  213  0.2 Volume 

Delay 
Q sep 
Q sep +1 
round (Qsep +1) 

I 

. "  
i i  

n max 
C sh . ,  
SUM C sep. 
n 
C act 

Worksheet 10-Delay, Queue Length, and Level of Service 
- 

8 9 1 0  11 1 2  Movement 1 4 7 
L L R Lane Config WDI. 

v (vph) 34 101 213 1 0 3 6  C(m) (vph) 1539  323 

95% queue length 0.07 1 . 3 5  0 .77  

LOS 
Approach Delay 1 3 . 2  Approach LOS 

Worksheet 11-Shared Major LT Impedance and Delay 

i2 

v/ c 0 .02  0 . 3 1  0 . 2 1  
21 .2  9.4 F' 

L Control Delay 7.4 
A C A 

7- B 
I 

r 

L Movement 2 Movement 5 
F 
.& p(oj 1 1.00 0.98 v(il), Volume for stream 2 or 5 

v ( i 2 1 ,  Volume for stream 3 or 6 
s ( i l ) ,  Saturation flow rate for stream 2 or 5 
s ( i 2 ) ,  Saturation flow rate for stream 3 o r  6 

d(M,LT), Delay for stream 1 or 4 
N, Number of major street through lanes 
d(rank,l) Delay for stream 2 or 5 

!- 
P* (oj 1 Li 

t !  
3 :  
h% 

7.4 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

lnalyst : 
Agency/Co.: 
)ate Performed: 1/21/02 
inalysis Time Period: AM Peak 
intersection: East Ave & S Gate 
Juri sdi c t ion : 

2roject ID: Lawrence Livermore National Laboratory 
Tast/West Street: East Ave 
Jorth/South Street: South Gate 

inalysis Year: 2020 

Intersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
dajor Street: Approach Eastbound Wes tbounh 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

TJo lune 270 51 191 225 
'eak-Hour Factor, PHF 1-00 1-00 1.00 1.00 
ourly Flow Rate, HFR 270 51 191 225 
Percent Heavy Vehicles 2 
redian Type Undivided 
T Channelized? 
Yanes 1 2  1 0 
yonfiguration L T  TR 

-- -- -- -- 

pstream Signal? No No 

Minor Street: Approach Northbound Southbound 
Movement 7 8 9 I 1 0  11 12 

L T R I L  T R 

'olume 34 67 
eak Hour Factor, PHF 1-00 1 . 0 0  
.-ourly Flow Rate, HFR 34 67 
"ercent Heavy Vehicles 2 2 
ercent Grade ( % )  0 0 
edian Storage 

I' Channelized? No 

Flared Approach: Exists? 
Storage 

banes 1 1 
"onf iguration L R 

Delay, Queue Length, and Level of Service 
gproach EB WB Northbound Southbound 
mement 1 4 1 7  8 9 I 10 11 12 

Lane Config L I I L  R 

(wh) 270 
L. (m)  (vph) 1139 
--/ C 0.24 
5% queue length 0.93 
mtrol Delay 9.1 

34 67 
222 - 692 
0.15 0.10 
0.54 0.32 
24.1 1 0 . 8  



A 
Approach Delay C 15.3 E 
LOS 

Approach LOS C 

! 
I 

HCS2000: Unsignalized Intersections Release 4.1 
h, 

Korve Engineering, Inc. e 
L Phone : Fax : E-Mail: 
s TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst : .&&  

Date Performed: 1/21/02 

Analysis Year: 2020 

Agency/Co.: 

Analysis Time Period: AM Peak 
Intersection: East Ave & S Gate ( L O C L ~ ' / - ~  # A )  
Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: South Gate 

Intersection Orientation: EW Study period (hrs): 1.00 

Major Street Movements 

b 
" *  
i t  

. .a 

Lawrence Livermore National Laboratory 

& _  

Vehicle Volumes and Adjustments 
3 4 5 6 1 2 

L T R L T R 

Volume 270 5 1  191 225 L* 

Peak-Hour Factor, PHF 1-00 1 . 0 0  1 - 0 0  1.00 

E 
F 

Peak-15 Minute Volume 68 13 48 56 Hourly Flow Rate, HFR 270 51 

Median Type Undivided 
RT Channelized? 

1 0 

Configuration L T  TR 
Upstream Signal? No No 
Minor Street Movements 

1 9 1  225 9, 
-- -- -- -- 

Percent Heavy Vehicles 2 

Lanes 1 2  F 

10 11 12 
L T R 

1.00 1-00 

7 8 9 
L T R i 4  

Volume 34 67 
Peak Hour Factor, PHF 

17 Peak-15 Minute Volume 

Hourly Flow Rate, HFR 34 67 Percent Heavy Vehicles 
Percent Grade ( % )  
Yedian Storage 
Flared Approach: Exists? 

Storage 

2T Channelized? No 

G 

.1 8 

2 2 r .  

L A  0 0 



anes 
onf iguration 

1 3 
L R 

Pedestrian Volumes and Adjustments 
lovement s 13 14 15 16 

'low (ped/hr) 0 0 0 0 
ane Width (ft) 12.0 12.0 12.0 12.0 
w'alking Speed (ft/sec) 
ercent Blockage 

4 . 0  4 . 0  4.0 4 .0  
0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph VPh sec sec mPh feet 

2 Left-Turn 
Through 

"5 Left-Turn 
Through 

orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

hared In volume, major th vehicles: 
,hared In volume, major rt vehicles: 
cat flow rate, major th vehicles: 
st flow rate, major rt vehicles: 
m e r  of major street through lanes: 

~~ 

3rksheet 4-Critical Gap and Follow-up Time Calculation 

-ritical Gap Calculation 
mement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

( c , base ) 4.1 7.5 6.9 
(CrhV) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

P(hv) 2 2 2 
(Crg) 0.20 0.20 0.10 0.20 0.20 0.10 
rade/ 100 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
~(3,lt) 0.00 0.70 0.00 
'(c,T): 1-stage 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.00 0.00 

2-stage 0.00 0.00 1.00 1.00 0 . 0 0  1-00 1-00 0 .00  
( C )  1-stage 4.1 6.8 6 . 9  

2 -stage 

Diiow-Up Time Calculations 
Movement 1 4 

L L 
7 
L 

8 
T 

9 
R 

10 
L 

11 
T 

12 
R 

( f , base) 2.20 3.50 3.30 
1.00 1.00 1.00 1.00 1.00 1 . 0 0  1-00 1-00 
2 
2.2 

2 
3.5 

2 
3.3 



Worksheet 5-Effect of Upstream Signals 

Computation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t> V(1,prot) 

v prog 
Total Saturation Flow Rate, s (vph) 
Arrival Type 
Effective Green, g (sec) 
Cycle Length, C (sec) 
Rp (from table 9-2) 
‘Proportion vehicles arriving on green 
S(S1) 
g(q2) 
g(q)  

P 

Computation 2-Proportion of TWSC Intersection’Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

alpha 
beta 
Travel time, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
Max platooned flow, V(c,max) 
Min platooned flow, V(c,min) 
Duration of blocked period, t (p) 
Proportion time blocked, p 0 .000  0.000 

Computation 3-Platoon Event Periods Result 

P(2) 
P(5) 
p (dom) 
p(subo) 
Constrained or unconstrained? 

0.000 
0.000 

Proportion 
unblocked 
f o r  minor 
movements, p ( x )  

(1) 
Single-stage 
Process 

(2 1 ( 3 )  
Two-Stage Process 

Stage I Stage I1 

Computation 4 and 5 
Single-Stage Process 
Movement 1 4 7 8 9 10 11 12 

L L L T R L T R 

I .  



7 c,x 

2X 
'1 c,u,x 

> 

416 869 3 04 

: r,x 
(3 plat,x 

~~ 

8 1 0  11 
'wo-Stage Process 

7 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

3400 

'orksheet 6-Impedance and Capacity Equations 

ctep 1: RT from Minor St. 9 12 

onflicting Flows 304 
Potential Capacity 692 
edestrian Impedance Factor 1 . 0 0  1-00 
ovement Capacity 692 
rrobability of Queue free St. 1-00 0.90 

tep 2: LT from Major St. 4 1 

Conflicting Flows 416 
otential Capacity 1139 

Movement Capacity 1139 
robability of Queue free St. 1-00 0.76 
aj L-Shared Prob Q free St. 

edestrian Impedance Factor 1-00 1 . 0 0  

"tep 3: TH from Minor St. 8 11 

onflicting Flows 
P.0 t ent ial Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
movement Capacity 
--robability of Queue free St. 

1.00 
0.76 

1.00 

1 . 0 0  
0.76 

1-00 

-tep 4: LT from Minor St. 7 '  10 

Bnflicting Flows 
Btential Capacity 

-3-j. L, Min T Impedance factor 
3j. L, Min T Adj. Imp Factor. 

Pedestrian Impedance Factor 

d p .  Adj. factor due to Impeding mvmnt 
""cwement Capacity 

1.00 
0.76 
0.82 
0.74 

869 
291 
1.00 

0.76 
222 



Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance r 
E 

Step 3: TH from Minor St. 8 11 k 

P a r t  1 - First Stage 

Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt !$ 
Movement Capacity 
Probability of Queue free St. p 

& Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity II 
Pedestrian Impedance Factor i t  

Conflicting Flows [$ 
8 
;tl 

Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 1.00 1-00 a +  

Cap. Adj. factor due to Impeding mvmnt 0.76 0.76 
Movement Capacity 

Result for 2 stage process: 
a 
Y 
C t  
Probability of Queue free St. 1.00 1.00 

B 

F 

: *  

_ .  

L _  

Step 4: LT from Minor St. 7 10 a :  

Part 1 - First Staqe b 
- - 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Maj, L, Min T Impedance factor 
Maj, L, Min T Adj. Imp Factor. 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 

1-00 
0 . 7 6  
0.82 
0.74 

869  
2 9 1  
1.00 

0 . 7 6  
222 

u 

i. 
Pb 

Results for Two-stage process: 
a 
Y 

I: 
B 
k 



222 

Tqorksheet 8-Shared Lane Calculations 

:ovement 7 8 9 1 0  11 12 
L T R L T R 

olume (vph) 34 67 
lviovement Capacity (vph) 222 692 
Thared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

ovement 7 8 9 1 0  11 1 2  
L T R L T R 

SeP 222 692 
volume 34 67 
3elay 
SeP 
sep +1 

xound (Qsep +1) 

max 
C sh 
:UM C sep 

act 

Drksheet 10-Delay, Queue Length, and Level of Service 

.Dvement 1 4 7 8 9 1 0  11 12 
ane Config L L R 

. (vph) 270 34 67 
(m) (vph) 1 1 3 9  222 692 

0.10  ./c 0.24 0.15 
95% queue length 0.93 0.54 0.32 

1 0 . 8  Sntrol Delay 9.1 24.1 
3s A C B 

.pproach LOS C 
Approach Delay 15.3 

'qorksheet ll-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

(oj 1 0.76 1.00 
(il), Volume for stream 2 or 5 

v ( i 2 ) ,  Volume for stream 3 or 6 
(il), Saturation flow rate for stream 2 or 5 
(i2), Saturation flow rate for stream 3 or 6 

E* ( o j  1 
d(M,LT), Delay for stream 1 or 4 
, Number of major street through lanes 
(rank,l) Delay for stream 2 'or 5 

9.1 



HCS2000: Unsig-nalized Intersections Release 4.1 
I 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: 
$ 

Date Performed: 1/21/02 
Agency/Co. : 

Analysis Time Period: PM Peak 
Intersection: 
Jurisdiction: 

Project ID: 
East/West Street: East Ave 
North/South Street: South Gate 

L 

.. ( L d r *  6 ) East Ave & S Gate 

Analysis Year: 2020 0 

: A  Lawrence Livermore National Laboratory 
r 

Intersection Orientation: EW Study period (hrs): 1.00 
m. 

LB 
Vehicle Volumes and Adjustments 

Major Street: Approach Eastbound Westbound 
P' 5 6 

T R Movement 1 2 3 1 4  
L T R I L  

P i  

67 

67 
Volume 180 79 303 

Hourly Flow Rate, HFR 180 79 303 
Median Type Undivided 
RT Channelized? 

Configuration L T  
Upstream Signal? 

Peak-Hour Factor, PHF 1-00 1.00 1-00 1.00 ., -- -- -- -- Percent Heavy Vehicles 2 

Lanes 1 2  1 0 
TR 

No No 

Minor Street: Approach Northbound Southbound 11 12 
T R Movement 7 8 9 I 10 

L T R I L  

Volume 62 393 
Peak Hour Factor, PHF 1.00 
Hourly Flow Rate, HFR 62 393 

1.00 

2 2 Percent Heavy Vehicles 
Percent Grade ( % )  
Median Storage 
Flared Approach: Exists? 

Storage 
RT Channelized? 
Lanes 
Configuration 

0 0 . ,  

No 
1 1 
L R 

6s  

Delay, Queue Length, and Level of Service 
Approach EB WE3 Northbound Southbound 

L I  8 9 11 12 I 10 Movement 1 4 1 7  R 
Lane Config L I I L  

6 2  3 9 3  
301 6 6 0  

v (wh) 180 
C(m) (vph) 1185 
v/c 0.15 0.21 0.60 
95% queue length 0.54 0.77 4.28 
Control Delay 8.6 20.1 18.4 

c. 

L. 



JO s A 
gproach Delay 
-,pproach LOS 

C C 

C 
18.6 

HCS2000: Unsignalized Intersections Release 4.1 

-:orve Engineering, Inc. 

.hone : 
-Mail: 

Fax: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

malyst : 
",gency/Co. : 

Intersection: East Ave & S Gate 

ate Performed: 1/21/02 
nalysis Time Period: PM Peak 

uri sdi c t ion : 
nalysis Year: 2020 
Project ID: Lawrence Livermore National Laboratory 
ast/West Street: East Ave 
orth/South Street: South Gate 

'ntersection Orientation: EW Study period (hrs): 1-00 

Vehicle Volumes and Adjustments 
Major Street Movements 1 2 3 4 5 6 

L T R L T R 

volume 180 7 9  
"eak-Hour Factor, PHF 1.00 1.00 
sak-15 Minute Volume 45 20 

.~urly Flow Rate, HFR 180 79 
Eercent Heavy Vehicles 2 

Lanes 1 2  
L T  

_ -  
zdian Type Undivided 
I? Channelized? 

Qnfiguration 
?stream Signal? No 

... 

303 67 
1 . 0 0  1.00 
7 6  1 7  
303 67 

1 0 
TR 

No 

'&inor Street Movements 7 8 9 1 0  11 1 2  
L T R L T R 

yo lume 
?ak Hour Factor, PHF 
2ak-15 Minute Volume 

Hourly Flow Rate, HFR 
I-ercent Heavy Vehicles 

Lzdian Storage 
Elared Approach: Exists? 

Storage 

?rcent Grade ( % )  

L" Channelized? 

0 

62 393 
1.00 1.00 
1 6  98 
62 393 
2 2 

0 

No 



Lanes 
Configuration 

1 1 
L R 

i 

I Pedestrian Volumes and Adjustments 
13 14 15 1 6  Movements 

Flow (ped/hr) 

Walking Speed (ft/sec) 4.0 4.0 4.0 4.0 Percent Blockage 

0 0 0 0 

0 0 0 0 

__ Lane Width ( ft) 12.0 12.0 12.0 12.0 
e 

Upstream Signal Data r, 

Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal &4 

feet 
vph vph sec sec mPh 

Through 
S 5  Left-Turn 

S2 Left-Turn t iii 

Through c t; 

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 
_ r  

Movement 2 Movement 5 

Shared In volume, major th vehicles: 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles: 
Number of major street through lanes: 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
Movement 

P 

8 9 1 0  11 12 
L L T R L T R c; 

1 4 7 
L 

t ( c , base 4.1 7.5 6.9 t (c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

t(c,s) 0.20  0.20 0.10 0.20 0.20 0.10 
Grade/ 1 0 0 0 . 0 0  0.00 0.00 0.00 0.00 0.00 
t(3,lt) 0.00 0.70 0.00 

2 2 P(hv) 2 

t(c,T): 1-stage 0.00 0.00 0.00 0 .00  0.00  0.00 0.00 0 . 0 0  
2-stage 0.00 0.00 1 . 0 0  1.00 0 . 0 0  1.00 1-00 0 .00  

t(c) 1-stage 4.1 6 . 8  6 . 9  2-stage 
iz 

r 

Follow-Up Time Calculations 
Movement 8 9 10 11 12 

T R L T R 
1 4 7 
L L L 

3.30 h; 

il 

t ( f, base) 2 - 2 0  3.50 1.00 1.00 1.00 1 . 0 0  1.00 1-00 1.00 1.00 

2 . 2  3.5 3.3 
2 2 5 2 

2 0  3.50 3.30 h; 
1.oo 1 nn 1-00 1 . 0 0  I 

2 2 r. 
3.5 3.3 il 

- 

2.2 



.:orksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

prog 
imotal Saturation Flow Rate, s (vph) 
Irrival Type 

,ycle Length, C (sec) 
R p  (from table 9-2) 

ffective Green, g (sec) 

roportion vehicles arriving on green 
(ql) 

'(9) 
g(q2) 

P 

Lomputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

alpha 
eta 
ravel time, t(a) (sec) 
Smoothing Factor, F 
-.roportion of conflicting flow, f 
ax platooned flow, V(c,max) 

L.An platooned flow, V(c,min) 
nuration of blocked period, t ( p )  
roportion time blocked, p 0.000 0 000 

Computation 3-Platoon Event Periods Result 

( 2 )  0.000 
P(5) 0.000 

( dom ) 
( sub0 1 

~nstrained or unconstrained? 

roportion 
ibloc k ed (1) (2 1 ( 3 )  

for minor Single-stage Two-Stage Process 

P ( 1 )  
-4 4 ) 

( 7 )  
( 8 )  

P,( 9 1 
(10) 

. (11) 
P ( 1 2 )  

-mements, p (x) Process Stage I Stage I1 

Imputation 4 and 5 
Dingle-Stage Process 
Movement 1 

L 
4 
L 

7 
L 

a 
T 

9 
R 

10 
L 

11 
T 

12 
R 



v c,x 
Px 
v c,u,x 
S 

370 735 33E 

t 

C r , x  f 
C plat,x 
Two-Stage Process c 

.-A 

8 1 0  11 7 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Staqe2 

3400 
(t; 

r 

2 s  

c C(r,x) 
C(plat,x) . 

Worksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 

Conflicting Flows 336 
Potential Capacity 6 6 0  

Movement Capacity 660 

Step 2: LT from Major St. 5 

Conflicting Flows 370 Potential Capacity 

Movement Capacity 1185 
Probability of Queue free St. 1.00 0.85 Maj L-Shared Prob Q free St. 

- _  

F 1  

9 12 

~r 

b Pedestrian Impedance Factor 1.00 1.00 

Probability of Queue free St. 1.00 0.40 )w 

4 1 
ts; 

1185 z 

rL Pedestrian Impedance Factor 1.00 1.00 

Le 

8 11 Step 3: TH from Minor St. 
r 

.i Conflicting Flows 
Potential Capacity 

Cap. Adj. factor due to Impeding mvmnt 0.85 0.85 Movement Capacity 2 

Pedestrian Impedance Factor 1.00 1.00 

Probability of Queue free St. 1.00 1.00 

7 10 k.3 Step 4: LT from Minor St. 
5' 

L 
Conflicting Flows 735 
Potential Capacity 355 
Pedestrian Impedance Factor 1.00 1.00 
Maj. L, Min T Impedance factor 0.85 Maj. L, Min T A d j .  Imp Factor. 
Cap.'Adj. factor due to Impeding mvmnt 0 . 3 6  0.85 
Movement Capacity 301 

0.88 F L 

L 



rorksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

,tep 3: TH from Minor St. 8 11 

'art 1 - First Stage 
onflicting Flows 
Potential Capacity 
'edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 

jrobability of Queue free St. 
Movement Capacity 

,art 2 - Second Stage 
"onflicting Flows 
otential Capacity 
edestrian Impedance Factor 

'ovement Capacity 
Cap. Adj. factor due to Impeding mvmnt 

part 3 - Single Stage 
'onflicting Flows 
otential Capacity 
,edestrian Impedance Factor 
cap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

1 . 0 0  
0 .85  

1 . 0 0  
0.85 

Result for 2 stage process: 

L t  
-robability of Queue free St. 1 . 0 0  1.00 

.tep 4: LT from Minor St. 7 10 

art 1 - First Stage 
Dnflicting Flows 
Potential Capacity 
'edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 

I.lovement Capacity 

art 2 - Second Stage 
Dnflicting Flows 
potential Capacity 
edestrian Impedance Factor 
sp. Adj. factor due to Impeding mvmnt 
Movement Capacity 

Zt 3 - Single Stage 
~nflicting Flows 
Qotential Capacity 
sdestrian Impedance Factor 
2- j .  L, Min T Impedance factor 

Maj. L, Min T Adj. Imp Factor. 
2p. Adj. factor due to Impeding mvmnt 
mement Capacity 

1 . 0 0  
0.85 
0.88 
0.36 

7 3 5  
3 5 5  
1.00 

0 . 8 5  
3 0 1  

'esults for  Two-stage process: 

1 



r 
F 

C t  3 01 

Worksheet 8-Shared Lane Calculations 

Movement 7 8 9 1 0  11 1 2  
L T R L T R 

Volume (vph) 62 3 9 3  
Movement Capacity (vph) 301 6 6 0  
Shared Lane Capacity (vph) 

Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Movement 7 8 9 1 0  11 1 2  
L T R L T R 

C sep 
Volume 
Delay 
Q sep 
Q sep +1 
round (Qsep +I) 

3 0 1  
62 

-660  
3 9 3  

I 
t .  

r 

L .  

9- 

t :  

r 
. .  
L L i  

I 

n max 
C sh 
SUM C sep 

. ( I  

n 
C act 

Worksheet 10-Delay, Queue Length, and Level of Service h 

Movement 1 4 7 8 9 1 0  11 1 2  b 
Lane Config L R \&& L 

v (vph) 1 8 0  62  3 9 3  
C(m) (wh) 1185 3 01 6 6 0  
v /c  0.15 0 . 2 1  0.60 
95% queue length 0.54 
Control Delay 8 . 6  
LOS A 
Approach Delay 
Approach LOS 

0 . 7 7  4 . 2 8  
20.1 18.4 r 

C C LA 
C I' 

1 8 . 6  

i 
& 

Worksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 i d  

p(oj) 0.85 1-00 t 
v(il), Volume for stream 2 or 5 L. 

i 

v ( i 2 ) ,  Volume for stream 3 or 6 
s(il), Saturation flow rate for stream 2 or 5 
s ( i 2 ) ,  Saturation flow rate for stream 3 or 6 
P* (oj 1 
d(M,LT), Delay for stream 1 or 4 
N, Number of major street through lanes E '  
d(rank,l) Delay for stream 2 or 5 f-1 

t 
8 . 6  



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

nalys t : 
rency/Co. : 
te Performed: 

‘ulalysis Time Period: 
Ytersection: 
risdiction: 

:: alysis Year: 
?reject ID: Lawrence 
st/West Street: 

’ rth/South Street: 

1/21/02 
AM Peak 
East Ave & E Entrance (Lar,&i&l;t k 8) 
2020 
Livermore National Laboratory 
East Ave 
East Entrance 

ittersection Orientation: EW Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
flqjor Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

- . lune 45 67 101 247 

3ourly Flow Rate, HFR 45 67 1 0 1  247 
I rcent Heavy Vehicles - dian Type Undivided 

ak-Hour Factor, PHF 1.00 1.00 1-00 1.00 

-- -- -- -- 2 

Channelized? 
..anes 1 0 0 1  
1 nfiguration TR LT 
1 stream Signal? No No 

nor Street: Approach Northbound Southbound 
Movement 7 8 9 I 10 11 12 

L T R I L  T R 

0 

1 lune 34 28 

4aurly F l o w  Rate, HFR 34 28 
D-ak Hour Factor, PHF 1-00 1.00 

I rcent Heavy Vehicles 2 2 
rcent Grade ( % )  0 

4edian Storage 
: -xed Approach: Exists? 

Storage 
i.1 Channelized? No 
.7nes 1 1 
. nfiguration L R 

Delay, Queue Length, and Level of Service 
h ?roach EB WB Northbound Southbound 
4ovement 1 4 1 7  a 9 I 10 11 12 
- qe Config LT I L R I 

(vph) 101 34 28 

7 0.07 0.07 0 .03  
-‘m) (vph) 1478 477 983 
> d  

i -  b queue length 0.22 0.23 0.09 
Iontrol Delay 7.6 1 3 . 1  8 . 8  



os 
pproach Delay 
pproach LOS 

A B A 
11.2 

B 

HCS2000: Unsignalized Intersections Release 4.1 

orve Engineering, Inc. 

hone : Fax : 
-Mail: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalyst : 
gency/Co. : 
ate Performed: 
nalysis Time Period: 
ntersection: 
urisdiction: 
nalysis Year: 
roject ID: Lawrence 
ast/West Street: 
orth/South Street: 

1/21/02 
AM Peak 
East Ave & E Entrance 

2020 
Livermore National Laboratory 
East Ave 
East Entrance 

ntersection Orientation: EW Study period (hrs): 1.00 

Vehicle Volumes and Adjustments 
ajor Street Movements 1 2 3 4 5 6 

L T R L T R 

olume 45 67 101 247 
eak-Hour Factor, PHF 1-00 1 . 0 0  1-00 1.00 
eak-15 Minute Volume 11 17 25 62 
ourly Flow Rate, HFR 45 67 101 247 
ercent Heavy Vehicles -- 
edian Type Undivided 
T Channelized? 
anes 
onfiguration TR LT 
pstream Signal? No No 

- -  -- -- 2 

1 0 0 1  

inor Street Movements 7 8 9 10 11 12 
L T . R  L T R 

olume 34 28 
eak Hour Factor, PHF 1-00 1.00 
eak-15 Minute Volume 8 7 
ourly Flow Rate, HFR 34 28 
ercent Heavy Vehicles 2 2 
ercent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? 

0 0 

,? 

t 

F 
E: 
k 

No 



.ne s 
. Infiguration 

1 
L 

1 
R 

- 

Pedestrian Volumes and Adjustments 
4ovement s 13 14 15 16 

ow (ped/hr) 0 0 0 0 
Jane Width (ft) 12.0 12.0 12.0 12.0 

,rcent Blockage 0 0 0 0 
b’-.lking Speed (ft/sec) 4.0 4.0 4.0 4.0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

i L  Left-Turn 
Through 
Left -Turn 
Through 

rksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

Lared In volume, major th vehicles: 247 

f t flow rate, major th vehicles: 1700 
i t flow rate, major rt vehicles: 1700 

:hared In volume, major rt vehicles: 0 

Jumber of major street through lanes: 1 

Qorksheet 4-Critical Gap and Follow-up Time Calculation 

1 itical Gap Calculation 
4,vement 1 4 7 8 9 1 0  11 12 

L L L T R L T R 

- c,base) 4.1 7.1 6.2 
: (c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
. hv) 2 2 2 -  
‘ erg) 0.20 0.20 0.10 0.20 0.20 0.10 
Grade/ 10 0 0.00 0 . 0 0  0 . 0 0  0.00 0 . 0 0  0.00 
- ‘3, It) 0.00 0.70 0.00 
. c , T ) :  1-stage 0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2-stage 0.00 0.00 1.00 1-00 0 . 0 0  1.00 1.00 0.00 
: IC) 1-stage 4.1 6.4 6.2 

2-stage 
- 
7 o l l o w - U p  Time Calculations 
vement 1 4 7 8 9 1 0  11 12 

L L L T R L T R 

-Iffbase) 2.20 3.50 3.30 
f, H v )  0.90 0.90  0 .90  0.90 0.90 0 . 9 0  0.90 0 . 9 0  

, H v )  2 2 2 
: (f) 2.2 3.5 3.3 



'orksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

Prog 
otal Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
p (from table 9 - 2 )  
roportion vehicles arriving on green P 
(ql) 
( 9 2 )  
(9) 

omputation 2-Proportion of TWSC Intersection Time blocked 

eta 
ravel time, t(a) (sec) 
moothing Factor, F 
roportion of conflicting f l o w ,  f 
ax platooned flow, V(c,max) 
in platooned flow, V(c,min) 
uration of blocked period, t(p) 
roportion time blocked, p 0.000 0 . 0 0 0  

omputation 3-Platoon Event Periods Result 

(2) 0.000 
( 5 )  0.000 
( dom 1 
(subo) 
onstrained or unconstrained? 

ropo rt ion 
nblocked 
or minor Single-stage Two-Stage Process 
ovements, p (x) Process Stage I Stage I1 

(1) 
( 4 )  
( 7 )  
( 8 )  
( 9 )  
(10) 
(11) 
(12) 

omputation 4 and 5 
ingle-Stage Process 
ovement 1 

(1) ( 2  1 ( 3  1 

4 7 8 9 10 11 12 
L T R L T R L L 

5 
a 
*: . Y 

i l  

F 
5 3  



1 1 2  527 . 7 8  

1 - r,x 
plat, x 

ldo-Stage Process 
7 8 1 0  11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

1-7 0 0 

I\ rksheet 6-Impedance and Capacity Equations 

i'ep 1: RT from Minor St. 9 12 
- 
'onflicting Flows 78 
? )tential Capacity 983 

4,vement Capacity 983 
I destrian Impedance Factor 1.00 1.00 

?robability of Queue free St. 0.97 1.00 

5 ep 2 : LT from Major St. 4 1 

1 'nflicting Flows 112 

ledestrian Impedance Factor 1.00 1-00 

f obability of Queue free St. 0.93 1-00 

5 ep 3: TH from Minor St. 8 11 

I tential Capacity 1478 

hvement Capacity 1478 

4-j L-Shared Prob Q free St. 0.92 

- 
'onflicting Flows 
I -tential Capacity 

zap. Adj. factor due to Impeding mvmnt 0.92 0.92 
fl-vement Capacity 

Z destrian Impedance Factor 1.00 1.00 

I obability of Queue free St. 1.00 1.00 

Step 4: LT from Minor St. 7 10 

1 nflicting Flows 527 
'otential Capacity 512 

' j. L, Min T Impedance factor 0.92  
kj. L, Min T Adj. Imp Factor. 0.94 

destrian Impedance Factor 1.00 1.00 

-ap. Adj. factor due to Impeding mvmnt 0.93 0.91 
' vement Capacity 477 



orksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

tep 3: TH from Minor St. 

art 1 - First Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding m m t  
ovement Capacity 
robability of Queue free St. 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 3 - Single Stage 
onflicting Flows 
otential Capacity 

1.00 

ap. Adj. factor due to Impeding mvmnt 0.92 0.92 ovement Capacity 

. I  

8 11 
f '  

. $  

- 
.i 

e-  

F 

h% 

L- 

€A 

c- 

' 5  
F C  

edestrian Impedance Factor 1.00 

_ a  

esult for 2 stage process: 

t 
robability of Queue free S t .  1.00 

< 1  

1 - 0 0  

7 10 t e p  4: LT from Minor St. - 

rp art 1 - First Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

r 

?-  
L 5  art 2 - Second Stage 

onflicting Flows 
otential Capacity . 

edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

ij 

a r t  3 - Single Stage 
L4 

edestrian Impedance Factor 1.00 

2p. Adj. factor due to Impeding mvmnt 0.93 0.91 
avement Capacity 477 

r '  onflicting Flows 527 
otential Capacity 512 1.00 a 
aj. L, Min T Impedance factor 0 . 9 2  

aj. L, Min T Adj . Imp Factor. 0.94 

ssults for Two-stage process: 

4 



: t  ,477 

; )rksheet 8-Shared Lane Calculations 

kovement 7 8 9 1 0  11 12 

vvlume (vph) 34 28 
!- wement Capacity (vph) 477 983 

L T R L T R 

i tared Lane Capacity (vph) 

I Irksheet 9-Computation of Effect of Flared Minor Street Approaches 

Xovement 7 8 9 10 11 12 
L T R L T R 

L sep 477 983. 
i' )lme 34 28 
1 lay 
: sep 
?.sep +1 
t und (Qsep +l) 

I max 
: sh 
f M C sep 

- 

qQrksheet 10-Delay, Queue Length, and Level of Service 

v. vement 1 4 7 8 9 10 11 12 
Lane Config LT L R 

3,m) (vph) 1478 477 983 

3 % queue length 0.22 0.23 0.09 
: ntrol Delay 7.6 1 3 . 1  8.8 
?2 s A B A 
L proach Delay 11.2 
I proach LOS B 

- 

* (vph) 101 34 28 

i 'c 0.07 0.07 0 . 0 3  

rksheet ll-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

; oj) 1-00 0.93 
J(il), Volume for stream 2 or 5 247 

z il), Saturation flow rate for stream 2 or 5 1700 
1700 3(i2), Saturation flow rate for stream 3 or 6 

I (oj) 0.92 
: M,LT), Delay for stream 1 or 4 7.6 

S(rank,l) Delay for stream 2 or 5 0.6 

i2), Volume for stream 3 or 6 0 

S ,  Number of major street through lanes 1 



L.. HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

nalyst : 
gency/Co.: 
ate Performed: 
nalysis Time Period: 
ntersection: 
urisdiction: 
nalysis Year: 
roject ID: Lawrence 
ast/West Street: 
orth/South Street: 

1/21/02 
PM Peak 
East Ave & E Entrance 

2020 
Livermore National Laboratory 
East Ave 
East Entrance 

(Ld&i& *8)  

ntersection Orientation: EW 

ajor Street: Approacn _. 
L 

Study period (hrs) : 1.00 

T R I L  T R 

11 22 67 

11 22 67 
2 

o lume 236 

ourly Flow Rate, HFR 236 
ercent Heavy Vehicles - _  
edian Type Undivided 
T Channelized? 
anes 
onfiguration 
pstream Signal? 

inor Street: Approach Northbound Southbound 

eak-Hour Factor, PHF 1-00 1.00 1.00 1.00 
- _  - _  -- 

0 1  1 0 

No No 
TR LT 

8 9 I 10 11 12 Movement 7 
T R L T R I L  

alume 45 101 
eak Hour Factor, PHF 1.00 1.00 
ourly Flow Rate, HFR 45 101 

2 2 ercent Heavy Vehicles 
ercent Grade ( 8 )  
edian Storage 
lared Approach: Exists? 

Storage 
T Channelized? 
anes 

0 0 

No 
1 1 

Dnfiguration L R 

Delay, Queue Length, and Level of Service 
pproach EB WE? Northbound Southbound 

m e  Config LT I L 
11 12 3vement 1 4 1 7  8 9 I 1 0  R I 

/C 
5% queue length 
mtrol Delay 

0.02 0.07 
0 .05  0 . 2 3  
7 . 8  11.1 

0.13 
0 . 4 3  
10 .2  

p 
P i  

'I- 

& 



S 
2 proach Delay 
Ikproach LOS 

A B B 
10.5 

B 

HCS2000: Unsignalized Intersections Release 4.1 

rve Engineering, Inc. 

: one: 
;-Mail : 

Fax : 

- TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

' -1alys t : 

; te Performed: 1/21/02 
Ualysis Time Period: PM Peak 
! tersection: East Ave & E Entrance 
. risdiction: 
:-eject ID: Lawrence Livermore National Laboratory 

J,rth/South Street: East Entrance 

ency/Co. : 

malysis Year: 2020 

st/West Street: East Ave 

! tersection Orientation: EW Study period (hrs) : 1.00 

- Vehicle Volumes and Adjustments 
jor Street Movements 1 2 3 4 5 6 

L T R L T R 

i -1ume 236 11 22 67 
I sk-Hour Factor, PHF 1.00 1.00 1.00 1.00 
?,ak-15 Minute Volume 59 3 6 17 
'surly Flow Rate, HFR 236 11 22 67 
I rcent Heavy Vehicles -- -- -- - _  
.I Aian Type Undivided 
iT Channelized? 
- nes 1 0 0 1  
: nfiguration TR LT 
Jpstream Signal? No No 

2 

! nor Street Movements 7 8 9 10 11 12 
L T R L T R 

I lume 45 101 
3 2k Hour Factor, PHF 1.00 1-00 
Deak-15 Minute Volume 11 25 
f urly Flow Rate, HFR 45 101 
1 rcent Heavy Vehicles 2 2 
?ercent Grade ( % )  
f -dian Storage 
3red Approach: Exists? 

Storage 
i T  Channelized? 

0 0 

No 



1 1 
L R 

anes 
onfiguration 

Pedestrian Volumes and Adjustments I 

13 14 15 16 ovement s 

0 0 0 0 

0 0 0 0 

low (ped/hr) 

alking Speed (ft/sec) 4.0 4.0 4.0 4.0 ercent Blockage 

ane Width (ft) 12.0 12.0 12.0 12.0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 

feet 
vph vph sec sec mPh 

- -  2 Left-Turn 
Through 

5 Left-Turn 
Through 

orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

67 
0 
1700 
1700 
1 

hared In volume, major th vehicles: 
hared In volume, major rt vehicles: 
at flow rate, major th vehicles: 
at flow rate, major rt vehicles: 
umber of major street through lanes: 

arksheet 4-Critical Gap and Follow-up Time Calculation 

ritical Gap Calculation 
3vement 1 4 7 8 

L L L T 
9 10 11 12 
R L T R 

(c, base 1 4.1 7.1 6.2 
(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
(hv) 2 2 2 
(c,g) 0.20 0.20 0.10 0.20 0.20 0.10 
rade / 10 0 0.00 0.00 0.00 0.00 0.00 0.00 

( 3 ,  It) 0.00 0.70 0.00 (c,T): 1-stage 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 
2-stage 0.00 0.00 1.00 1 - 0 0  0 .00  1.00 1.00 0.00 

( C )  1-stage 4.1 6.4 6.2 2-stage 

2llow-Up Time Calculations 
zwement 8 9 10 11 12 

R L T R 
1 4 7 
L L L T 

2.20 3 . 5 0  3.30 f, base) n n sn n an  n o n  n nn n nn  

- . -  

" . J U  v .zu U . Y U  U . Y U  f, H v )  0.90 0.90 0 . 9 -  - . ~ "  
(Hv) 2 2 3 

t f) 
- 

2.2 3.5 
L, 

3.3 



,)rksheet 5-Effect of Upstream Signals 

nputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 
- 
prog 

'<"_a1 Saturation Flow Rate, s (vph) 

:-:ective Green, g (sec) 
xcle Length, C (sec) 
:I (from table 9-2) 

:ival Type 

,portion vehicles arriving on green P 
i (91 1 

12)  
' I )  

'Pwputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

: )ha 

'ravel time, t (a) (sec) 
r 3othing Factor, F 

&A platooned flow, V(c,max) 
! rl platooned flow, V (c, min) 

N .a 

)portion of conflicting flow, f 

i -ation of blocked period, t(p) 
'1 )portion time blocked, p 0 . 0 0 0  0 . 0 0 0  

.('-iputation 3-Platoon Event Periods Result 

? 2 )  0 . 0 0 0  
1 '7 )  
I lom) 

Imstrained or unconstrained? 
jubo) 

0 . 0 0 0  

- 
'1 )portion 

-( - minor Single-stage Two-Stage Process 
I( 'ements, p ( x )  Process Stage I Stage I1 

xblocked (1) (2) ( 3 )  

1 )  

, ( 8 )  
I )  

' *  0 )  
l(11) 
' 2 )  

omputation 4 and 5 
:! Tgle-Stage Process 
3 'ement 1 4 7 8 9 10 11 12 

L L L T R L T R 

) \  

- 



247 3 5 3  242 

X 
ClUlX 

r r  x 
plat, x 

uo-Stage Process 
7 8 1 0  11 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

1700 

2rksheet 6-Impedance and Capacity Equations 

tep 1: RT from Minor St. 9 12 

Inflicting Flows 242 
Itential Capacity 797 
2destrian Impedance Factor 1.00 1 - 0 0  
Ivement Capacity 797 
robability of Queue free St. 0.87 1 - 0 0  

tep 2: LT from Major St. 4 1 

mflicting Flows 247 
3tential Capacity 1319 

mement Capacity 1319 

3-j L-Shared Prob Q free St. 0.98 

sdestrian Impedance Factor 1-00 1 - 0 0  

robability of Queue free St. 0.98 1.00 

tep 3 :  TH from Minor St. 8 11 

mflicting Flows 
Dtent-ial Capacity 
sdestrian Impedance Factor 
3p. A d j .  factor due to Impeding mvmnt 
Dvement Capacity 
robability of Queue free St. 

1 . 0 0  
0.98 

1.00 

1 - 0 0  
0.98 

1 - 0 0  

tep 4: LT from Minor St. 7 10 

. %  

Dnflicting Flows 
2tential Capacity 
Zdestrian Impedance Factor 
3- j .  L, Min T Impedance factor 
2 j .  L, Min T A d j .  Imp Factor. 
3p. A d j .  factor due to Impeding mvmnt 
Dvement Capacity 

3 5 3  
645 
1.00 

0.98 
634 

1-00 
0.98 
0.99 
0.86 

c 

L 

E 
h 



Irksheet 7-Computation of the Effect of Two-stage Gap Acceptance 

Step 3: TH from Minor St. 8 11 

; irt 1 - First Stage 
Conflicting Flows 
I ")tential Capacity 
! ?destrian Impedance Factor 
' ~ p .  Adj. factor due to Impeding m m t  
Pqvement Capacity 
i -0bability of Queue free St. 

Pgrt 2 - Second Stage 
mflicting Flows 

1 )tential Capacity 
Pedestrian Impedance Factor 
7 tp. Adj . factor due to Impeding mvmnt 
! ivement Capacity 

Pa.rt 3 - Single Stage 
: Inflicting Flows 
E <tential Capacity 

: p .  A d j .  factor due to Impeding mvmnt 0.98 0.98 
Pedestrian Impedance Factor 1.00 1-00 

vement Capacity 

? sult for 2 stage process: 
- 
!l 

2 t  
k obability of Queue free St. 1 . 0 0  1.00 
- 
Step 4: LT from Minor St. 7 10 

rt 1 - First Stage 
Zunflicting Flows 
"tential Capacity 
F destrian Impedance Factor 
3-.p. A d j .  factor due to Impeding mvmnt 
rlavement Capacity 
- 
: rt 2 - Second Stage 
'onflicting Flows 
: 'tential Capacity 
: destrian Impedance Factor 
Zap. Adj. factor due to Impeding mvmnt 
JFQvement Capacity 

5 rt 3 - single Stage 
IQnflicting Flows 353 
? tential Capacity 645 
? 3estrian Impedance Factor 1.00 1.00 
4aj. L, Min T Impedance factor 0.98 
4 j .  L, Min T Adj. I m p  Factor. 0.99 
2 p. Adj. factor due to Impeding mvmnt 0.98 0.86 
hvement Capacity . 634 
- 
i sults for Two-stage process: 
'i 
I 



t 6 3  4 

orksheet 8-Shared Lane Calculations 

8 9 1 0  11 1 2  ovement 7 
L T R L T 

- .- 

R 

4 5  1 0 1  
6 3 4  797 

olume (vph) 
ovement Capacity (vph) 
hared Lane Capacity (vph) 

orksheet 9-Computation of Effect of Flared Minor Street Approaches 

8 9 1 0  11 1 2  
T R L T R ovement 7 L 

SeP 63  4 797  
4 5  1 0 1  olume 

elay 
SeP 
sep +1 
ound (Qsep +1) 

max 
sh 

UM C sep 

act 

Drksheet 10-Delay, Queue Length, and Level of Service 

8 9 10 11 1 2  ovement 1 4 7 
ane Config LT L R 

0 . 0 2  0 . 0 7  0 . 1 3  
0 . 0 5  0 . 2 3  0 . 4 3  

1 0 . 2  7 . 8  11.1 
B A B 

10.5 - 
B 

(vph) 22  4 5  1 0 1  
(m) (wh) 1319 6 3 4  797 
/C 
5% queue length 
ontrol Delay 
os 
pproach Delay 
pproach LOS 

orksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

(oj) 1.00 0 . 9 8  (ill, Volume for stream 2 or 5 
(i2), Volume for stream 3 or 6 

(il), Saturation flow rate for stream 2 or 5 1700 
( i 2 ) ,  Saturation f l o w  rate for stream 3 or 6 1 7 0 0  
* (oj 1 0 . 9 8  (M,LT) , Delay for stream 1 or 4 
, Number of major street through lanes 
(rank,l) Delay for stream 2 o r  5 

67 
0 

7 . 8  
1 
0.1 



HCS2000: Unsignalized Intersections Release 4.1 

TWO-WAY STOP CONTROL SUMMARY 

4nalys t : 
> -ency/Co. : 

halysis Time Period: Existing AM 
E-tersection: East Ave & Greenville Rd 
I risdiction: 

?Loject ID: Lawrence Livermore Lab Traffic Impact Analysis 
i st/West Street: East Avenue 
i rth/South Street: Greenville Road 

te Performed: 1/16/02 

? alysis Year: 2020 

I: tersection Orientation: NS Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
bjor Street: Approach Northbound Southbound 

Movement 1 2 3 1 4  5 6 
L T R I L  T R 

I 

I lune 83 153 165 308 
2 ak-Hour Factor, PHF 1.00 1.00 1.00 1-00 
dourly Flow Rate, HFR 83 153 165 308 
? rcent Heavy Vehicles 2 
4 3ian Type Undivided 
i, Channelized? 
z m e s  0 1  1 0 
3 nf iguration LT TR 
1- stream Signal? No No 

-- -- -- -- 

4 nor Street: Approach Westbound Eastbound 
Movement 7 8 9 I 1 0  11 12 

L T R I L  T R 

7 lume 53 0 22 
?,ak Hour Factor, PHF 1-00 1.00 1.00 
iaurly Flow Rate, HFR 53 0 22 
? rcent Heavy Vehicles 2 2 2 
? rcent Grade ( 8 )  0 0 
4edian Storage 
?-.xed Approach: Exists? No 

?I. Channelized? 
Lwes 0 1  0 
3 nf iguration LTR 

Storage 

Delay, Queue Length, and Level of Service 
proach NB SB Westbound Eastbound 

dovement 1 4 1 7  8 9 I 1 0  11 12 
;--ne Config LT I I LTR 

(vph) 83 75 
3 ' W  (wh) 1089 467 
J Z  0.08  0.16 

0.57 
14.2 

3 - %  queue length 0.25 
3ntrol Delay 8.6 



os 
pproach Delay 
pproach LOS 

A B 
14.2 
B 

I 
? 

.orve 

HCS2000: Unsignalized Intersections Release 4.1 

Engineering, Inc. 

? 

F 
hone : Fax : 
-Mail: 

L 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

nalys t : 
gency/Co. : 
ate Performed: 1/16/02 
nalysis Time Period: Existing AM 
ntersection: East Ave & Greenville Rd 
urisdiction: 

roject ID: 
ast/West Street: East Avenue 
orth/South Street: Greenville Road 

Y 

nalysis Year: 2020 
Lawrence Livermore Lab Traffic Impact Analysis 

ntersection Orientation: NS Study period (hrs): 1-00 

Vehicle Volumes and Adjustments 
ajor Street Movements 1 2 3 4 5 6 

L T R L T R 

.olume 83 153 165 308 
eak-Hour Factor, PHF 1 . 0 0  1.00 1.00 1.00 
eak-15 Minute Volume 21 38 41 77 
ourly Flow Rate, HFR 83 153 165 308 
ercent Heavy Vehicles 2 
edian Type Undivided 
T Channelized? 
anes 0 1  1 0 
onfiguration LT TR 
pstream Signal? No No 

- _  _ _  -- 

inor Street Movements 7 8 9 10 11 12 
L T R L T R 

0 

olume 53 0 22 
eak Hour Factor, PHF 1-00 1.00 1.00 

ourly Flow Rate, HFR 53 0 22 
ercent Heavy Vehicles 2 2 2 
ercent Grade ( % )  0 
edian Storage 
lared Approach: Exists? No 

T Channelized? 

eak-15 Minute Volume 13 0 6 

Storage 



mes 0 1  0 
:anfiguration LTR 

Pedestrian Volumes and Adjustments 
vlovements 13 14 15 16 

~ 

.ow (ped/hr) 0 0 0 0 
Lane Width (ft) 12.0 12.0 12.0 1 2 . 0  
'tlking Speed (ft/sec) 4.0 4.0 4.0 4.0 
xcent Blockage 0 0 0 0 

Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 
vph vph sec sec mPh feet 

Left-Turn 
Through 
Left-Turn 
Through 

+ jrksheet 3-Data for Computing Effect of Delay to Major Street Vehicles 

Movement 2 Movement 5 

Snared In volume, major th vehicles: 153 

i .t flow rate, major th vehicles: 1700 
L - t  flow rate, major rt vehicles: 1700 

3ared In volume, major rt vehicles: 0 

Wmber of major street through lanes: 1 

Horksheet 4-Critical Gap and Follow-up Time Calculation 

: -itical Gap Calculation 
huvement 1 4 7 8 9 10 11 12 

L L L T R L T R 

t .c,base) 4.1 7.1 6.5 6.2 
1.00 1.00 1.00 1-00 1.00 1-00 1-00 1.00 

' 'hv) 2 2 2 2 
t(c,hv) 

t c,g) 0.20 0.20 0.10 0.20 0.20 0.10 
;rade/ 10 0 0.00 0.00  0 . 0 0  0 .00  0 . 0 0  0.00 
1 '3,lt) 0 . 0 0  0.70 0.00 0.00 
: c,T): 1-stage 0.00 0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  

2-stage 0.00 0.00 1.00 1.00 0.00 1-00 1-00 0.00 
t IC) 1-stage 4.1 6.4  6.5 6.2 

2-stage 

Follow-Up Time Calculations 
t Ivement 1 4 7 8 9 1 0  11 12 

L L L T R L T R 

t'f,base) 2.20 3.50 4.00 3.30 

f \ H v )  2 2 2 2 
t-lf) 2.2 3.5 4.0 3.3 

f , W )  0.90  0 . 9 0  0 . 9 0  0 .90  0 . 9 0  0.90 0.90 0 . 9 0  



! 
I 

'orksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Time at Upstream Signal 
t 

Movement 2 Movement 5 
V(t) V(1,prot) V(t) V(1,prot) 

Prog 
o t a l  Saturation Flow Rate, s (vph) 
rrival Type 
ffective Green, g (sec) 
ycle Length, C (sec) 
p (from table 9-2) 
roportion vehicles arriving on green P 
(91) 
( 9 2 )  
(9) 

omputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

lpha 
eta 
ravel time, t(a) (sec) 
moothing Factor, F 
roportion of conflicting flow, f 
ax platooned flow, V(c,max) 
in platooned flow, V(c,min) 
uration of blocked period, t (p) 
roportion time blocked, p 0 . 0 0 0  0 000 

omputation 3-Platoon Event Periods Result 

(2) 
( 5 )  
(dom) 
( subo) 
onstrained or .unconstrained? 

0 . 0 0 0  
0 . 0 0 0  

roportion 
nblocked (1) (2 1 ( 3  1 
or minor . Single-stage Two-Stage Process 
ovements, p ( X I  Process Stage I Stage I1 

L '  

rcc 

e 
t' 

. '  
i-; 

- -  
omputation 4 and 5 
ingle-Stage Process 
avement 1 , 4  7 8 9 1 0  11 1 2  

L L L T R L T R 
5 
i s  



c,x 

-I . .  
i c,u,x 

473 638 638 319 

1 __  r,x 
plat,x 

- 
Iwo-Stage Process 

7 8 1 0  11 
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

.r'c,x) 

: x) 
J ( c , u , x )  

1700 1700 

1 r,x) 
3 \plat , x) 

i rksheet 6-Impedance and Capacity Equations 

5 ep 1: RT from Minor St. 9 12 
- 
'qnflicting Flows 319 
: tential Capacity 722 

duvement Capacity 722 
; obability of Queue free St. 1.00 0.97 

! destrian Impedance Factor 1.00 1.00 

- 
S ep 2: LT from Major St. 4 1 

1 nflicting Flows 473 

?edestrian Impedance Factor 1-00 

- 

? tential Capacity 1089 
1.00 

4 -vement Capacity 1089 
; obability of Queue free St. 1-00 0.92 
4,j L-Shared Prob Q free St. 0.92 

: ep 3: TH from Minor St. 8 11 

: tential Capacity 394 - 
3 destrian Impedance Factor 1.00 

3 Dbability of Queue free St. 1.00 

- 
Zmflicting Flows 638 

1.00 
:ap. A d j .  factor due to Impeding m m t  0.92 0.92 
< vement Capacity 361 

1-00 

;"ep 4: LT from Minor St. 7 10 
- 
3 nflicting Flows 638 
?Q.tential Capacity 441 

1 j .  L ,  Min T Impedance factor 0.92 
4aj. L, Min T Adj. Imp Factor. 0.94 

1 vement Capacity 407 

? fiestrian Impedance Factor 1-00 1.00 

p.  A d j .  factor due to Impeding mvmnt 0.91 0.92 



Drksheet 7-Computation Of the Effect of Two-stage Gap Acceptance 
I 

t e p  3: TH from Minor St. 8 11 

srt 1 - First Stage 
mflicting Flows 
Dtential Capacity 
sdestrian Impedance Factor 
zip. Adj. factor due to Impeding mvmnt 
2vement Capacity 
robability of Queue free St. 

srt 2 - Second Staae - 
Dnflicting Flows 
atential Capacity 
edestrian Impedance Factor 
sp. Adj. factor due to Impeding mvmnt 
2vement Capacity 

srt 3 - Single Stage 
zmflicting Flows 638 
3tential Capacity 394 
sdestrian Impedance Factor 1-00 1-00 
2p. Adj. factor due to Impeding mvmnt 0.92 0.92 
zwement Capacity 361 

salt for 2 stage process: 

t 
robability of Queue free St. 1-00 

361 
1.00 

tep 4: LT from Minor St. 7 10 

art 1 - First Stage 
anflicting Flows 
atential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 2 - Second Stage 
onflicting Flows 
otential Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

art 3 - Single Stage 
onflicting Flows 638 
otential Capacity 
edestrian Impedance Factor 
aj. L, Min T Impedance factor 
aj. L, Min T Adj. Imp Factor. 
ap. Adj. factor due to Impeding mvmnt 
ovement Capacity 

1.00 
0.92 
0.94 
0.91 

441 
1 . 0 0  

0.92 
407 

esults for Two-stage process: 

k, 

I 

b 
ii 

G iL 

p 

g 
a 

e 
: 
;: 
Y 

b l  

? 

L; 
. I  . ,  



407 

rksheet 8-Shared Lane Calculations 

:ovement 7 8 9 10 11 1 2  

>lume (vph) 53 0 2 2  

L T R L T R 

I' vement Capacity (vph) 407 3 6 1  722 
ared Lane Capacity (vph) 467 

rksheet 9-Computation of Effect of Flared Minor Street Approaches 

4ovement 7 8 9 1 0  11 1 2  
L T R L T R 

a sep 407 3 6 1  722 
1- lume 53 0 2 2  
: lay 
; sep 
1 sep +1 
: und (Qsep +1) 

1 m a x  
: sh 467  
5 M C sep 

3 -act 
1 

dorksheet 10-Delay, Queue Length, and Level of Service 

4 vement 1 4 7 a 9 1 0  11 12 
- 
Aane Config LT LTR 

(wh) 83 7 5  
2,m) (vph) 1089 467 
j-'-c 0.08 0 . 1 6  
3 % queue length 0.25 0 . 5 7  
3 ntrol Delay 8.6 1 4 . 2  
JOS A B 
\ proach Delay 1 4 . 2  
4 proach LOS B 

i rksheet 11-Shared Major LT Impedance and Delay 

Movement 2 Movement 5 

3 oj) 
r(il), Volume for stream 2 or 5 
I i2), Volume for stream 3 or 6 
; il), Saturation flow rate for stream 2 
;ii2), Saturation flow rate for stream 3 
?+-(oj) 
i M , L T ) ,  Delay for stream 1 or 4 
4, Number of major street through lanes 
ILrank,l) Delay for stream 2 or 5 

or 
or 

- 
0 .92  1.00 

5 
6 

1 5 3  
0 
1 7 0 0  
1 7 0 0  
0 .92  
8 . 6  
1 
0 . 7  



HCS2000: Unsignalized Intersections Release 4.1 

r TWO-WAY STOP CONTROL SUMMARY 

nalyst : 
gency/Co. : 
ate Performed: 
nalysis Time Period: 
ntersection: 
urisdiction: 
nalysis Year: 
roject ID: Lawrence 
ast/West Street: 
arth/South Street: 

1/16/02 
Existing PM 
East Ave & Greenville Rd 

2020 
Livermore Lab Traffic Impact Analysis 
East Avenue 
Greenville Road 

ntersection Orientation: NS Study period (hrs) : 1-00 

Vehicle Volumes and Adjustments 
2 j o r  Street: Approach Northbound Southbound 5 6 . Movement 1 2 3 1 4  T R L T R I L  

85 

85 
3lume 11 208 194 

mrly Flow Rate, HFR 11 208 1 9 4  
srcent Heavy Vehicles 2 
edian Type Undivided 
I' Channelized? 
snes 
2nf iguration 
?stream Signal? 

inor Street: Approach Westbound Eastbound 

eak-Hour Factor, PHF 1.00 1-00 1-00 1.00 
-- -- -- -- 

0 1  1 0 
LT TR 

No No 

8 9 I 10 11 12 Movement 7 
T R 

0 54 

0 5 4  

L T R I L  

2lume 285 

Durly Flow Rate, HFR 285 2rcent Heavy Vehicles 
srcent Grade ( % )  
edian Storage 
lared Approach: Exists? 

Storage 
I' Channelized? 
mes 
2nfiguration LTR 

2ak Hour Factor, PHF 1.00 1.00 1.00 
2 2 2 

0 0 

No 

0 1  0 

Delay, Queue Length, and Level of Service 
?preach NB SB Westbound Eastbound 

m e  Config LT 
8 9 I 1 0  11 1 2  nement 1 4 1 7  LTR I I 

339 
579 

(vph) 11 
(m) (wh) 1 2 8 4  
/C 0 . 0 1  0.59 
5% queue length 0.03 4 . 1 0  
3ntrol Delay 7.8 19.9 

L 

i .  

r 

._ 

r 
. .  . .  
I >  

F. b e3 

t r l  



IS 
tproach Delay 

,~proach LOS 

A C 
19.9 
C 

HCS2000: Unsignalized Intersections Release 4.1 

rve Engineering, Inc. 

: .one: 
3-Mail: 

Fax : 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Iqalyst : 

1 te Performed: 
malysis Time Period: 
I Itersection: 
1 risdiction: 
lnalysis Year: 
; oject ID: Lawrence 
i st/West Street: 
\-rth/South Street: 

ency/Co.: 
1/16/02 
Existing PM 
East Ave & Greenville Rd 

2020 
Livermore Lab Traffic Impact Analysis 
East Avenue 
Greenville Road 

E tersection Orientation: NS Study period (hrs) : 1.00 

Vehicle Volumes and Adjustments 
4 jor Street Movements 1 2 3 4 5 6 

L T R L T R 

7= lume 11 208 194 85 
; ak-Hour Factor, PHF 1-00 1.00 1.00 1.00 
; ak-15 Minute Volume 3 52 48 21 
Jnurly Flow Rate, HFR 11 208 194 85 
; rcent Heavy Vehicles 2 
4 dian Type Undi vi ded 
iT Channelized? 
- nes 0 . 1  1 0 
3 nfiguration LT TR 
jpstream Signal? No No 

_ -  - _  _ _  

- 
4 nor Street Movements 7 8 9 10 11 12 

L T R L T R 
- 
? lume 285 0 54 
3 ak Hour Factor, PHF 1 . 0 0  1.00 1.00 
?eak-15 Minute Volume 71 0 14 
4 urly Flow Rate, HFR 285 0 54 
? rcent Heavy Vehicles 2 2 2 
?dcent Grade ( % )  0 0 
bdian Storage 
7 ared Approach: Exists? No 

3T Channelized? 
Storage 



anes 
onf i gura t ion 

0 1  0 
LTR 

Pedestrian Volumes and Adjustments 1 
1 3  1 4  1 5  1 6  ovements 

0 0 0 0 

0 0 0 0 

low (ped/hr) 

alking Speed (ft/sec) 4.0 4.0 4.0 4.0 ercent Blockage 

ane Width (ft) 1 2 . 0  12.0 12.0 1 2 . 0  

f Upstream Signal Data 
Prog . Sat Arrival Green Cycle Prog. Distance 
Flow Flow Type Time Length Speed to Signal 

feet 
vph vph sec sec mPh 

- - 
. <  
&A 

2 Left-Turn - 
Through 

5 Left-Turn F - 4  Through 

orksheet 3-Data for Computing Effect of Delay to Major Street Vehicles . I  

Movement 2 Movement 5 

hared In volume, major th vehicles: 
hared In volume, major rt vehicles: 
at flow rate, major th vehicles: 1700 
at flow rate, major rt vehicles: 1700 umber of major street through lanes: 

208 
0 

1 - 

orksheet 4-Critical Gap and Follow-up Time Calculation 

ritical Gap Calculation ? 

E%.% 

ovement 1 
L 

8 9 1 0  11 1 2  
R L T R 

4 7 
L L T 

(c,base) 4.1 7.1 6 .5  6.2 (c, hv) 1.00 1.00 1.00 1-00 1.00 1.00 1.00 1.00 

(c, 9) 0.20 0.20 0.10 0.20 0.20 0.10 
rade/ 10 0 0.00 0 .00  0.00 0 .00  0 . 0 0  0 . 0 0  

2 2 2 (hv) 2 

( 3 , ~  0.00 0.70 0.00 0.00 (c,T): 1-stage 0.00 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.00 
2-stage 0.00 0.00 1.00 1.00 0 . 0 0  1.00, 1.00 0.00 

(c) 1-stage 4.1 6.4 6.5 6.2 2-stage 

F 

k’ 

? 

La 

F 

ollow-Up Time Calculations a 
ovement 8 9 1 0  11 12 

R L T R 
1 4 7 
L L L T 

(f, base) 2 - 2 0  3 . 5 0  4 . 0 0  3 .30  

(Hv) 2 
( f ,  Hv) 0 . 9 0  0.90 0 . 9 0  0 . 9 0  0 . 9 0  0 . 9 0  0 . 9 0  0.90 

( f )  2 - 2  3.5 4.0 3 . 3  

2 2 2 

i r 
i 
at 



Norksheet 5-Effect of Upstream Signals 

: )mputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 

prog 
3tal Saturation Flow Rate, s (vph) 
2 -rival Type 
E 'fective Green, g (sec) 
Zycle Length, C (sec) 
F I (from table 9 - 2 )  
E .oportion vehicles arriving on green P 
g(q1) 
I 'q2) 
I 9) 

?qmputation 2-Proportion of TWSC Intersection Time blocked 
Movement 2 Movement 5 

V(t) V(1,prot) V(t) V(1,prot) 
_ _  

5 pha 
c ta 
I'ravel time, t(a) (sec) 
: oothing Factor, F 
; oportion of conflicting flow, f 
4-x platooned flow, V (c, max) 
4;-n platooned flow, V(c,min) 
3 ration of blocked period, t(p) 
G oportion time blocked, p 0.000 0.000 

1 mputation 3-Platoon Event Periods Result 

0.000 
512) 0.000 
4 "5) 
; dom) 

lanstrained or unconstrained? 

d 

, sub0 ) 

- 
f Dportion 
inbloc ked (1) ( 2 )  ( 3 )  
f 'r minor Single-stage Two-Stage Process 
T vements, p ( x )  Process Stage I Stage I1 

3 10) 
3(11) 
3.12) 

3ulnputation 4 and 5 
;;ngle-Stage Process 
4 vement 1 4 7 8 9 10 11 12 

L L L T R L T R 

- 



279 466 466 236 

X 
c, u, x 

r, x 
plat , x 

wo-Stage Process 
10 11 7 8 

Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

1700 1700 

(r,x) 
(plat,x) - 

orksheet 6-Impedance and Capacity Equations 

9 12 tep 1 : RT from Minor St. 

anflicting Flows 236 
Dtential Capacity 803 

avement Capacity 803 
robability of Queue free St. 1.00 0.93 

edestrian Impedance Factor 1.00 1.00 

4 1 tep 2: LT from Major St. 

2nflicting Flows 279 
otential Capacity 1284 

avement Capacity 1284 
0.99 

edestrian Impedance Factor 1.00 1.00 

robability of Queue free St. 1.00 0.99 
aj L-Shared Prob Q free St. 

8 11 tep 3: TH from-Minor St. 

3nflicting Flows 
3tential Capacity 
edestrian Impedance Factor 

3vement Capacity 

1.00 

2p. Adj. factor due to Impeding mvmnt 0.99 

robability of Queue free St. 1.00 

466 
494 
1.00 
0.99 
489 
1 . 0 0  

7 1 0  tep 4: LT from Minor St. 

3nflicting Flows 466 
edestrian Impedance Factor otential Capacity 555 
2 j .  L, Min T Impedance factor 
3j. L, Min T Adj. Imp Factor. 0.99 
3p. Adj. factor due to Impeding mvmnt 0.93 0.99 

1.00 1.00 
0.99 

xement Capacity 550 

&* 

. .. 

I 

; r  

ti 

? I  

i i  



Y rksheet 7-Computation Of the Effect Of Two-stage Gap Acceptance 

Step 3: TH from Minor St. 8 11 

I rt 1 - First Stage 
Zonflicting Flows 
E ltential Capacity 
1 destrian Impedance Factor 
Cup. Adj. factor due to Impeding mvmnt 
\'-vement Capacity 
E obability of Queue free St. 

Part 2 - Second Stage 
: nflicting Flows 
E tential Capacity 
Pedestrian Impedance Factor 
: p .  Adj. factor due to Impeding mvmnt 
! vement Capacity 

D=rt 3 - Single Stage 
: nflicting Flows 
F tential Capacity 
Pedestrian Impedance Factor 
Z p.  Adj. factor due to Impeding mvmnt 
!- vement Capacity 

1.00 
0.99  

4 6 6  
4 9 4  
1 . 0 0  
0 .99  
4 8 9  

F sult for 2 stage process: 

r' 
z t  

- - 
d 

4 8 9  
E Dbability of Queue free St. 1.00 1.00 

Step 4: LT from Minor St. 7 10 

rt 1 - First Stage 
Zonflicting Flows 
F tential Capacity 
€ destrian Impedance Factor 
--p. Adj. factor due to Impeding mvmnt 
Ynvement Capacity 
c. 

rt 2 - Second Stage 
Zonflicting Flows 
E tential Capacity 
€ destrian Impedance Factor 
,ap. Ad]. factor due to Impeding mvmnt 
V --vement Capacity 

P-rt 3 - Single Stage 
Znnflicting Flows 4 6 6  

1 

- 

F tential Capacity 555 
F destrian Impedance Factor 1.00 1.00 
Xaj. L, Min T Impedance factor 0 . 9 9  
?r; j. L, Min T Adj. Imp Factor. 0 . 9 9  
2 p.  Adj. factor due to Impeding mvmnt 0.93 0.99 
Yovement Capacity 550 

a sults for Two-stage process: 
1 
? 



? 

L 

I 

t 550 

arksheet 8-Shared Lane Calculations i '  
8 9 10 11 12 
T R L T R 

Dvement 7 L F 
? 

3lume (vph) 285 0 54 L 
550 489 803 xement Capacity (vph) 

hared Lane Capacity (vph) 579 !! 

Drksheet 9-Computation of Effect of Flared Minor Street Approaches t 
t 

8 9 1 0  11 12 
T R L T R 

3vement 7 L - 

S eP 
sep +1 
3und (Qsep +1) 

max 
sh 
UM C sep 

579 

act 

3rksheet 10-Delay, Queue Length, and Level of Service 

w 8 9 1 0  11 12 3vement 1 4 7 
LTR m e  Config LT 

339 

0.59 
4.10 
19.9 
C 
19.9 

(vph) 11 F 

( 4  (vph) 1284 579 iu 
/C 0.01 
5% queue length 0.03 
antrol Delay 7.8 
3s A 
pproach Delay 
pproach LOS 

v 

C a;; 

orksheet 11-Shared Major LT Impedance and Delay 
T: 
c : 

ik 

F 
1 . 0 0  L 

r- 
L 

Movement 2 Movement 5 

(oj 1 0.99 208 (il), Volume for stream 2 or 5 
0 (i2), Volume for stream 3 or 6 

(il), Saturation flow rate for stream 2 or 5 1 7 0 0  1700 (i2), Saturation flow rate for stream 3 or 6 

7.8 (M,LT) ,  Delay for stream 1 or.4 
1 , Number of major street through lanes 
0.1 (rank,l) Delay for stream 2 or 5 

* ( o j )  0.99 




